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©atogorle® v3Um rntmmtAm mil® and trlto mm®* 

tttMimmm or plmt naira mm m® of to© nest tegertaist 

of plant spidered® and on of gxmt Mlge%Mlmmm 
to dooerlptiv® awl botanist*. cwn CWO) 

adapt®*! too tom '^rfahono* f»» Greek* aooalag *a Doify 
ornm&m*m Tris$ni&m® are aaaful Morphological oaf iirs&tesic&l 
tools ter eyeteaatlffl oaopMElaon of aagteapettw* fe®oou*e of 
ttaair al»®fc imfveraal oeetimsaoii# tbalr variety and 
eivocalty *»d toelr mm ptfopocattea tor study (Carl^ttiafc# 
ltftlK tetaasdor (1906) la Mo 'S|Hsa Me ftaateegr «* 
L'lootylodoas* writs®*, “the ayataofttle value of to® htixar 
ooMorla^ 1® very groat******* 





botanists £mm thm early Says* tAmmmm (1735) SAsitog^ 

fe mum filff ify* MtiiifiOliflM* 

«SPpP*VwSI? ■# ®fWf8f#SS# ^PPSPBjF ^wlpn »aW 

bs»©t»# j^tei thorn® mA tsndxlls of tins plants e»U«l 
"fulcaea”* ?h* first sciaatifi© m£$M.tSsm of fedshons « 
Oivsn % Jnug In Ms "xsogogs i%ytesoopls w Cin saohs# W& 
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characters for tOMmamle daliadtationa as long fcaei* a® 
fits figured glandular tmim on the leaf teas of jgafajfr 
laffiyB s»* 2a r eoa ot past;# Carl^alst (19S8* 1959a# 19»9h) 


studied the structure and ontogany cl glandular tei«si«»8 
of aOla&is. c&lvdeala and A toiote&m» A a«te of studio* 


haw p*wed the taw a a o ial c value of MtthMee not «*% a* 
generic lane! Out also to evaluate the ideas oa ga&etlOMli 


1 .; ’ 4 'W 

F*’ 7 " 




l_Mt: 




f * * t »* * * ’ e 


Xa recent years aX so the use of trieteaes ter 
te»w»tc deMcitettom has been stressed % »ter wweiwrs 
is various groins (hperae# 1956# NHhir* IWli xnasdar# 
1987* Ranayya & Rajgopai# IWJ| Patel & xaawSar* 1973* 

Jala & Singh* 1973 1 itwwyya & rrabhakar* 1973* tturtlnM* 
1974* ;iingh f& £&•• 1974* Ouatlaa# 1975* Xnoboch e| 

1975* olaaoa, 1975* aolUa* & amMrJae# 1975* slngh & Jain* 
1975* M 1974* Rae l mmmvf&B 1977* Shim & iMsmsg* 
1977* Lorstao# 1977* KHmtm ^ al#> 1978* Tltcarl# 1978* 
teener s* ^*« 1978* m om» 1979* vraatUa* 1979* .Dane m M 
1979* aajagopal# 1979* Hardin# 1979* iityer £ stem# 1979* 
Dehgaa* 1980* te» 1977* 1981# 1984# 1985* Nltfm* 1384# 
1935# ttsvfear «fe gk*m 1985# aha# 198# and OWSOl# 1988)# 


ItlilSfilllf! IMff 




IWa 


mtd) 










$ 

mvXmtiMB* 3d mmm (1953) vapor tad that teewi or wfc&t of 
Aahla cracoi^ora may ha pe*» aantly inpalad or die by tea 
pmm mm of booked tsdataama on fftnMfta Ihhm (HiaiaaQliii 

ISAM! 9RN9I0I plaatS, pW*t8*©fc3®*t I f tiftM* 

largo mmmlm 4a acftiovad lay the prose**©* of atlagAog 
triehonaa (Levina, 49731* fti feMa ragaial# dataflow #tu% of 
i»sptoology and to a t lao logy of sfetegfng halw ha® bo®a oarrlad 
on lay many wtes on mrloa® plants vfe* f JSiiaBafeft 
Cm ttwtolla, 1333t isafcerlaadfc, 1944), TmqJft afeg4M«l 
CCcugar, IBSSi Stahl, 4S88| Xhhl, IMm and rfnoU* 4901), 



ifTF* 


V^Tl r V • T , . f *■ 5 7X r*T 


4861* saafcar, 1872), 


orfeiea mkI o* ar y^f i (KltilM 




M®ntd3r# aM Tfxm i <1973} Iwwft • tnrtlort 

the rote of tri/ahaon* In calottes* with mrlcowutel 
pollution* ihsy have oag g o oted that txtetwwa earn lift mm® 

mgmm r <2975) 

fannd that the tricboaaa density and length la changed la 

htfthltf oalliifeed aw»> 

under wll preiwrwd ©oaditteaa, the tstataonM 
provide an aid to the study of fossil#* trtei»»»e along 
with atcwata and aultelt have matimma mmh help in the 
Maatiflcatteii and tocmnatmotten of *bv«k «1 fossil ferae# 
mmM m LacHMaarl* o l dh smm {daetfc# 1913}* Mssvimtotfft**! 
character# of kri*&mm& mem often esapteyed in the teoatifi 
mtMm of diver*® plant ssatnrtels* such as foliar and 
caateae ports (aowwr. 1926 ), ftewars md fruit* {Chlfcatey, 



f 

of oriels m tosto «n tosir 

©tractor® .has bean attempted by may morlwni* Aiawp tm 
weiss (1867) wm too Ms st too ditrJUMi plant hairs into 
tores as jor group®! vis* , Is) ail toe «wwfcito«it tolls ©f 
hairs mm of sans kind* Cfe) ail too soastitutot tolls sto 
sot of too mm kind* (s) mil® pansvicito with a sstostloo 
(of* Uptof* 1*62. p* ID* fitotar 4a 1872 (of* uphnf# tHU* 
prop^ssa possibly toft first wtm ©Xassiftoatios of tritons®® 
based to ontogeny* to divided toe® Into two groups* 

(•) those derived fro® e g id a sml ©oil® and (b) others toldh 
have their origin in ftjddeaeml as mil m sumpMsxml mlM 
(mejargmm)* pm assy (1834) classified tritoosss into tin 
following sin types* (a) Mpttlssa* (b) toirs* («) ae alas* 
(4) shaggy hairs* (•) torts* and (£) Priehlto* uolsrtosr 
(1908) recognised to min mtftgoriftft of triOhonaas A*e** 
tl» cottony hairs or aoiigiatoular - and glandular hairs* 

Hi meant years a goto mstoer of papers ham been publlitito 



ftftmyyft ( 1933 ) 




{ !9&2tt« 19&21*)# $& mmmmt&mk «dtti the triJtwwia of the 
CMposltw# li the raost aetusel* it mtmmm® the basics 
structural jutfcess** of tari eto»# en£ At is el** very ©los© 
to the oato^iietie claefiAfloetloe prowiifceo % the me 
author (1972)* He hee 4MM vegetative triohomae of 
oafie^jeisis An five ytyletle systems {«) micallular* 

(h) oaiwriete filifoxm# (e) trnlmx late luacsroform# («*> 




< ! 
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tMKf- At.tCTC f.^ thO AitttitjUMt of 

botanists fm» the* wiry warly %«; In thorn Ays 

the interest In plant hairs mm €$®£tim superficial.* la 
recent years coiantists ham iaexaaainely realised that * 
groat deal is still to bo learnt about the toportaaoe of 
individual tcifftiMMn In the life sycte* about their influence 
<m insbpia^ of organ upon ttfsioh they (often at very 

early stages I and about their rol# as uootu repositories and 
m primary saeiplwit of oor^nmtjotail stimuli. and forces* 

Considerable interest seens to has® bean mmtad 
in studying the plant tvisfinsoo loading to of 

suffiolnat data in nany orders m& fartlXi ** of mql&mgmm* 
Wme example# ctKqpositaa Cnaaayya# 1062)* ul oao sa a ( in a a d ar , 
1067)* Msoaotae <Ra*aayya mad Bajagopal* 1971)* osnbiaaalss 
(Patel and Xnandar# 1972)* polyaaaiaXo® CXifeMdar and Petal* 
1972 )* loganiaoMMi (aand**, 19?3)« ixaaaariaooafe ( salsssm bwdha 
ed atoott* 1974)* OicaixMtaome ( lawbar ami Ciu^adhara* 

■ .. J 

(Gupta and nurthy* 1977$ Allsyketty and Xnaraiar* 1978)* 
(xnanfar and oangaAar# If 77)* :\«*tttiaa«i*e 
Aimad* 1970), Ooabrataoaae (staoa* 1980) , mnQ»Z*w 
(alleykutty, 1900)* Heliantho ideas (saftu* 1383b)# vornonlsaa 
and 2Uf»dMOi4aaa (3ahu, 1983a)* o&£«X|di»Mtae Claslsiftfbl 
and aaaayya* 1983) md na&mMmmm aiis® hot# 1904)* 



IS 


AXtboat>4 teSotwswi vatxy S» oltMa larger 

and smaller group* of pXmts, tb®sy mm jeenexfeiMar miS&xm md 
mj be used for t wsmmm&M purposes ccowasi# S350)» 9% vtew si 

this* ughef and mmmU (1962) have aciphaaiaad the need for 
detailed abedy of ttlrheiaae on different. organ* in various 

j-sjtfc Ute*- r&ite >»« j&tef- .JkUvdSMb Jfest dWtflyhk. w tJ? *«&??». rJ.^ ^ 'Mifa'iM- 

|SUlli& ^SOUp# tO 

?a»*»mle oof ^logeaetic ii^^rtsaoe of ttlctese 
evictefioe Is wldmly mmt&Mq to *jp®ri» C19$e}# 

glandular Cmmofeeir of lenos la very well ©©rreiet^l with 
fanny group®# ittag end aaMssoa (1970) iwi used ttidtow 
etaraetar alosg Mith other mpMmmX features £ or detaraielag 
generis eSseuntfcnrlptSe^ So oossioaltaa# aut In all ewS* 
attests* the qualitative fiSmrucEtoaro of triefcotaea *i\> taken 
Sato memm% 9 Cono^^stSy# the fcrSotaat ovidwaoo mad la 
of little iapertaeee* in order to understand the value of 
tcltihoae evidence la olaasificetJm and phylogeay* St is 
xaeoaaaaxy that triehoio type* and trSctmw eyatesaa a*» 
ooaafdeiwl* 


aeaStee the tMmmmlc utility# tfSehones have 
ta prmmk to be of (nwii mine la pkmvmmgmMd etudiea. 
Along uSth other eharaotera# thay have b«ea ex t en s i v ely wmd 
in identification of drugs {a&all* 1919s S954)* 






Im a larg® £mdlf ®f&$*r4s4isg at 
220 gmwm and 3*000 meim&m chillis# 1966) ana c»araapalitan 
ixi 4istr4teti£m« It la m^mma tad wuey Mil la tnvrafe* 
mqimm of doth the Imriisjtisiaas®* «sa gradually 
tosmcda the tu^ploal. xeglana ae wtU a# ttM* axfccaml^ swMer 


ttiil® via 






mmm%» mm of otter trites via* . faloffgiwBBM# 

s&ase&la* maaa> g&atei* ^?sisx&* arawato* iaaskaasa* 

smsms^mm. ^ mum «*• **** tma& m ***» 

aountain* ia the 


Use aaateas* of tfeia ianUy are aaaUgf teriM or 
undsMticuba* rarely ateibsi* n»t ®mllf is tetring a awtoer 
of gaa*** vhitih era aoosoiafoaAAy useful a® satiAflinai plants 

«**» « aauaaa — i » imskSms. isanse* a— M*« 

a»t«aa , aiattaMa , annsS* «* assUa» ateMaW ie *™* 
yiaXd a teart etiauiaat sailed cligitaiis* Steflnwd euey p&a»t 
of tmim in givaa to atop blmMiag i non aona* 

fiMifftttlai A* «*•*»! for diateetaa* aatfft As 
useful, In purifying blood wad As also «Ml An iWa 4A#e»ae*« 



TTT 


Bessttes and Hooter 08731 Aa tteir *mtmm Plants* 
oAassifl«S tte family ^rophulariaaeswi into terns s-sriee 
l*t «. m& Miftertdteten* 

:.7©fctstein*s c&assdfieatioii 0887) retained the aaua tasjor 
groups as stiteG astilAoc £*£•• ^saudoaolasoAtSoM# ^tAsrhi- 
and £htensteUioao» But PannsAl <lt3S) dropped thn 
gmnp pmm&omXmmmm* Hooter (1885) Aa hia *93aca of iiritioti 
Sadia* tm»mX»9A 9 tcttei mpmmmt&m three sarias* ho 
further alaaa4fia& of the fcrJtei into metrites vM ». 
ocatteUNMi <S suh-trlhasl* oigitalaaa C3 teMarifcaal and 
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oesesteieee 13 eriMadbee)* n» outstanding differences 
Mt»g theee eeheuetiwi treataante aw in tho positions wi 
ooUsltatiooe of tribe* wfter the or e«El«s* 

rojor group® la tS*» elassiiimtlaii® given below provide a 
vivid idea about the baei© differences. 


(•) 


aenfcham end mmlmt (1873) 
aeba 2 flje^aabMBM 
Tribe imaatftyllmm 




soirioo 21 
Tribe caleeolarisne 

** Heteto e d iritee e 

*» AotirriitoMk© 

* Cteeloeeac 

* MuBilawi 

11 or*ti©Xei» 


aerie® ill 

Tribe Digital**® 

* oarerdiaaa 

'jwtef WkuH^ep T < j - '*'<•■■ - 




mmml < 1935 ) 







Muati lifts ham mitotom ahmh 


19M>$ mm)m 1* W3i setomefc & Mime* 
m & RatnaparM# l§7Zt *«w»r & £Ugi* £301* 
I904i rnmm&mxZ & m*mm* 19801 swt» Itss* 




XI 

Nisons* 19 m sod spMM* 1® 8&># ttosptology mm tjmsmmj 
imsmm & daisies* i®4li c aone* i®S3ai 1983 j 

.4ivun juR 4 fillip ms&nm# 1983* Karlssca* i$84» Holau* 
1984* ftartiowoee & Kalin* l®84t Ms & Ptuotaqr* 1885® 
a*»its & amts* IfOSf fiaanaa & Metaxiaoitse* ItBS ar» Al- 
& &i~aewaiti* i®84>* 

.s»rk dose so far on Uw trittho*® of tMs family 
4s mt cocfeeasiva ss «ttp»®d to its Megs also* 

A '4® iaBh. %>te. ^r fA8k.„ Jfc. w ‘j L** -»*»«., 48*^ iminfht ^ W -mm * ~ ft Mm mrnfa iff m 'Sfeo, m MMistM *. 

cwei t s ii ^ i cm* sMp 

mmxgmm sm&pt the sock of Hstoslfs and Chalk (1950) aad 
oatta & {19?$}* «tK» steadied s Am taxa of 

m mimum&im work has bmm tksm ®m tits txi&l’mms aspeet of 

*; Hli &MS 4 1 1 » ., 

HMVF #- 


lit view of tfas tbm foots* the present to©stJL« 
rjattoas msa undertaken 1A1M1 dual Mltii detailed steady of 
otructurs* organogprapltie distrihatJon sod sdggtifcl- 

eanca of v@g©s«fe 4 ¥a as will ss floral trichoma of 98 
species ^oloo^lno to 3 ® gen «s»i zoprawtotittg tm aeries 
(WMaolllm)* i^naoaolaaea©* Aotirri^dJiidea* and 
Rhla»nth l d»ae of the faaaily 


; 


IIJIIIM! 


■ 


IlilflllllBtlilil 

• __ 






MMSmm 
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TsiMmmm man studied in the apidarml peals 
for thalr structure# tfpo and djjftcifautlan on Uif fenaant 
puts <vas..tara» petiole* Maws* pedicel* 4ngte»a£wr»e 
ostia# ?srsote/l«*acte»toi* mlfx * *»»3.ia* sumi ami 
carpels}* cpidertnal peals of froish as wall as fcatbarlua 
mtorlals# mm tatei mat for trlahos* study following it» 
method of iMmlm-mtM and Rausayya (1911)* :k>th vogatative 
and floral parts of eacts spades ware initially helled in 
5-1055 of b'cl {hytixocCOoric acid) or (iHtrlc anMl® 
jyitar MMti&ag w;> . water the rntmelml® mm thou hollas M 5 
naan I aodiw tedroadbio 3 » fits RiatoriaX© a ft er qooHhq wane 
again washed thoroughly in ssator to get t fi o e fm@ £*©» 
alkali* *f ti# paaLLagc were %h*w^ a tealaod with 

vkDi&mr-iin afiL, rammfr^l lit fl,lygfrii¥?« J®t StOriOQ# 

tm as® »ieipattwi»t % ringing the edge# of sower slip* 
with the faoiaitant tt>#P#x«) 


its® aHiOM mem studied for trichoma etareeteare 
nms**!* the adapBM a gaps a^na omaar a l adde oiagraiaa of the 
trio;m®3 wares demist* Photoftsicrographa of aoiso i^ortaat 
trichcwo typos new also tatan* 

ft» tarta&aoioijy used in the present study i» 


based on that of 2olars&sr (19081® nanayya (1961) m& 

tmwmm 




Vfcrtetia tasna mmd Mm tin tessorlpttoi* of 
tstetwn poxtB mm ixim±y$ ws@&mM$m& bmmmdmt 

(m J jwoj^jg 

It Mm pemtimtl part of %m t zimsm lying Ml Ma 
tin «pite»ai mm§am» Ifc i» xooogiiHMNl into t» Mate* 

1) ainalat mimMMM® of «* awiy oalla a® tin mniwr 
of toll sow Hi tin Jawdlat* oi»rIyteg past* 

Jl) SSKBtBHAl mmMMJm of wH® Witit an aor@ 
la wW tlna tin oatt sow la tin iffinOiata 

o wrlytog post* 


(to) m&t ; 

zt la tin part of idtea lying team tin foot 
4 *g«, amy ta tin opiterrail surface* Zt la of ts*o 
categories* vte** 

1} DlffMEWtlataai oonMatH^i of t m portal 

tm stalk m mmmmtim pw«teal saglai u 
2m hmmI * mpmmmt&m fllatal region* 

: 

MX} f i 1 39a 2»2y of tin fcrltiKW® la 

satire* aafc dlf *®*®atteto* late stelk an* inte» 

' '| 

Ray baas! oo tisaraot axa of tstetaanae for Mtikte • 

fftoatloii of tin taxa la alao psepaucte aqpacata&ar for aatii j 
aatslaa*' Zfaae taye an given f» ^ppmSHe 1* 2 aot 3* 



i « mmm or m or mu series psjRjtooaaiMU^ 

STUDIED FOB TBEIB TftXGfGiSfili 


ii t hakes or taxa or mi usaxsa lumRwiiM^ms 
STUDIED for their huchokoi 


Oaod'kea*) 


Is* SsMSM «*** 























niiOWB TtT 


trnwcwm 

m) mdbm • wmmmmlmmm 
b) serios - JWitirsMislda^ 


42 1 ftef i A## «i f ffis 







root t sto^l©* B®% t aitiro# mit« tip poiatafii Xatoml 


mil thicfc a»J aeoothi luma narrows amukI taeaaaita»2»t* 

eng* an 

idstrib# t 3raet# P®dtoetX and Caigps* 



iT?» 


Foot f stop!©# lodgp * stfci *»# it* tip 

pmMjmmt atria tion m ttm tboX* bodys lateral mil *M$m 
and sesoothi luaeo «dU8«i o©tafc»t tmimlmm it* Cfls* 3)* 


Foot i utopia# ao% s 3*4 railed* antis** atetofead* 
falciform* tip paint * d | lateral nail thin or iditek* cu$pa* 
•aA ocmstrleted at Joint®* lumen aawowi easiest 
tsmatXaooskt (Fig* ®l* 

P l at rlb# « FailraX and y*tt*®r# 




l-collod# short# narrows imlticssllular, ©alargad* 

jeouodna uttli lamgisatiQii at ©enter* ©© 11 # itoptM. «Ma# 
radiating tmm ©antra* ©all mils thin and mamma content 
opacgua (rig* ?)• 

Di®trib. t at tha tons# mu miMlm part &£ 



F&ot i a©% > BiSfiaroatiatad* ntnlk M 

teg t °mml mil Xongar than Vmm of tha ug&ar* tanlml 
©all 0mx» imsml mil thin and •*»thf 

©soss mil® thins l mmm *dd®f mmmt tmmAmmts bmA 
asgpaadad* aaump* ©r aBpwUfca* mltl m l ln la r # ©ells 
elongated* glandular* radiating f nxa amliri mxmg@A in 
on® tier# outer mil thiokj content d*as@ nod granulated 
( 7 ig« s)* 

Diatrib* i *3taft* i*aaf* araot* cil^x* corolla and •., vary# 


EXPLANATION OF THE FIOUESS OF PLATE 


flffimyif ' 

Figs* 1-8 
Fig* 1 
Fig* 2 
Fig* 3 
4 

Pig* 5 
Fig* 6 
fig. 1 
3 

Figs* 9— 13 
tig* 9 
Fig. 10 
Fig* U 
Fig. 12 
fig* 13 




■Bl 




Dd®tod&* t Mi m and ImI * 


















nook * M^r i £®ti*e» OUtfitfY orxoot* tell* poAaMi 

•wall thick «nd oaoothi I»m mm w# owitont 

Clt®. 10 ). 

oiatctb. » Podleei and Qslrau 


I# W£ 


foot t sSnipS®. Mr t raito* laws® Iwsaiter* tip f&iBMf 
Mtmml wax think «oA *«g©»i Imm wmm$ mm%m% tnaMsH; 


CM* si). 

ftiatri*. i L@al * nweolA wot l mtwr flwrM# 


lag afl^rl^CT.^ *■. ». m - 


toot * atwpl®. ao% t MMo»ii»M§* *wii owti> Milt 
MIsSi o»Sl toetaiMUnry Mi Soto® ®»d sailti* 


blottib* i ste 




toot I simps®. a®% * Mmwmmmwm* marnS^m m «*M* 
Mill >4 oollaO So® 9 # oell® kfcw law wMm 


i - l v * ? \ i * 



hmu& | mXtmm or iwfltla»lliiX»r» mXlm «3ongita«U 

cadlvtlsio ftoa ©ontae* mH tfcla ana awotn* &mtmt 
4 afk «} granulated* ana tMlmt o£ «H 2 k I fig* 13 )* 
Dl*txU», i stem* i>m£ ~ imm mart mm» ma& cal^s* 

I KKteflflHi tUMMMIMI 




Hki* apoeiaa tikmm mmn tgpfl* of fcx; 
111 * fig** ll* 30 )> 


i* 

foot s stadia* M|jr t anfcfra* foftltaa* of ymxyi&g 

ImqUi asfi briMtlfch* tip sonoMi litoral will thin unu 
»ffl©Uii l»i» «&6ft* «oMI Xlgiifc y^llowUli «a6 gxwmiotoa 
(fig* 14 )* 

Distrito. $ 'mMmr tSlmm at»* 


foot * not irlslbloi Mir * isotfr®# Mg* M»«»* laMl 
eoA cAi^wiitpoA* l*tonl mil thin oaS ®ss»thi liawn auw 
matomt UgOf roHowfiih (rig* IS). 


it viaiMe. so% t 6 * *a&r racilate • paralMsi to 
i§ mys iskloelliilftr* long* MtfMR* tip point «oi 



' . ^ : 



^riteliaRiao f sora vaxievm plant part* 


F&s*« 14*18 » v*>jfoa 



wBmm 










fOPfe | BOdQf » 

gsgj’n . a ioogoc than iwwnhI* Xubmei nidos li®wS 4»*adist®# **i3r 
mieali'Mlar* tone* fusiform or aoioular# tip poiafcM. 1« 
narrow* M «il® *M» •wi w»»* «*•«• ***** 

content tsamiuoaiit CHg* i*K 

Distrito* * mm* irnrntm Cal** sad Corolla - *»** aurf^a 


fWfe i ®#djT t ^Xt§(SSe^tiM%Sm$ 9mMAM m 

IfiK^gar than Iwead t hmd 5 • aa^f ®*dl*t«i ray® 
vary tong* soiouiar* tip poiat*li lateral mils tMa 
noothi lutoen narrows dontaat traaaiuoaat (Fig. 18)* 




Distrito* « stos* toaai • Cal** • ajppor swrfao®* atyl# b%&® 
and ovary* 

loot s sl&t&fi* 9®dy • Di«tew»ti*t«d Having a iooy* 
ualawrlate ml® nan dividing to prodiw® divorcing »pi 

axis MUa ganioulate amS prod**®® naay m i totlia i a r ray® «t 


ife’ ; ; 

■ ’ ■ ’ ■ 

. ; ; ; - : : ;r. ; : 






m? - ~ 


Tx±<elhmm» tnm nmxtimm pliafc -pmx*® 








WBtBBBBmm 


: — I I 






m&mmn 

mi® apmlms wltmm mmn typos of 
C Flatus 3»& 4* Figs- 21-27)* 


, i not UalSOa. sody * antic*# tutouiar* distal 
a«e» Mtmml mil ttda aM wooth* mrnpt Ups liasea 
owt ooatsot itUmiiii sad f»msla»4 <Fi£* 2i)* 

x$to» i "withsr filaoMto* 


m 


mil thlcgfc mm aenothi t Siam «Uta« floafcmt txoiiaXuccaifc 
{Pig. 22 ). 
idstrib. i ornsy. 




Bast * lot vlslbis* lodgr * >-r®diate* mmt» rays «*i«©Uu~ 
Ur* ML Umrm* tuftodU tip® pointed! lateral mils tide* and 


mmoths Ixmm mmmt m mmtmt ©psqm- <fi«* 23). 


DistseSb. * Ovary. 


4« ,.V. 

xoo«, i fiat vlalUtt m » rfc l nq . Body # 6-10 **dtete# 

say® mmrrniXwlm* iMrfc* filifocn, parallel to apJbssmta* 
tip® pointed* la*ml mil® fcMok and wmmht Imsm narrow* 
mmte mt ©psitp® (fig. 24). 
oiotrib* i Corolla. 

5. SSmteUA 

loot i COagound. Body s ttiUMaMfcl«tod» *telli 3*6 called* 
aai»riat« # call® raotasigialar and of vari®s® *i*««i Sl ® SMi 
&*§ osliad* directly ©a the large terminal o®U »< tha 
stalk* say® mi€3@lluliir« long* filiform* tip® P^l®tedi 
lateral mils thick sod saoothi ocos® tails tMai Itmm 

ts»sltl®mt CUf# 2§). 

Matrlb. i stem* mai* caly** «®d oowsila* 





’ , ' 


■ ; ; ; , ; . . , ■; ■ 

■ :-’Vi 
/ ; | 

' 


w; ' . ■'■ 

- ; 1 : 



m 





tonmf» 


Woot, i juj&Jmis# not vli M i i a®% * Diifto«is&»t«l* wring 
uaftolluUr abort stalk mu circular to%i 

to%- j^aralUl to ts# 2*toil«i In tMetosto# aultl* 

cellular in dl«i©ti*ri tolls narrow# elongates relating 
£wc& beil i w f c e nters outer well ttiiols# ®aiSSsl mriUt thini 
content 0 |^«p® (Pig* 2?)* 
siatrlb# i Stes* 



mu apeaiee tone* 4 type* of trl«t»toa 
££late 4# figs* 28**32J * 









.... - - -J 


. Wm 




fdot I mt visibl*. WoOjf i S~x*di*fce# parallax to i#iste®isi 
rajs uoloaliular* otengatoab aowlMte* ti#e ^ointaci# lateral 
Mils thin ami tnooth* lunsn aaraww# content opaqte U"i*> 29) 
M»teifc* * Mm* teal* sraefc* Calyx, corolla# ai» owsy* 


Mm* 


Dlstxib* « lataf. 









Fmt t st»pa«* So«y t tiUi«i wry tawj# flag©llat»» tip 
ewlies# cl«b»th*|N*M nail thin as*?. *30otft? Xisaas 

Mici®! C3CMit®i2fc i l fff it gga n ulatail (H?* 32)* 
ristrib. ? mVam? £S2mm®tm* . 






stalk ttiin aaS onooths ©roa® mil® tMai m Kt 
(Fig# 35)* 

Bfsfcrih* • styl®* 






iSSttHBL 


soot i &Osvl«» »o% * Mf^wcaatlataai stalk* Chart 
hud 3 -radlatei *®ya unicellular. abort, oenloeU Mtoial 
mil® thick and rnm®m$ Immi wmmm mutmmt opagm 


(Fig* 36}* 

Dis*trl&* t stylo » l»®c* 


Boot i Utopia* Body * MifetenklftteAt ®telk Chert. ;: »c ®ll*d » 
cells roetaoftilars heed 4»7 redietei ray® iMleellular* tag. 
adcular or OMisal* tip® pointed* lateral mil® thick and 
anootht Israeli narrow* contest opaque CHg* J7). 
olatrlb* i Mil* Padtoral* Calyx. Corolla aad style » kt*®* 


?• i $UtS*jeggSB«L 

loot j Utopia. Body • latoferentJsted* stalk, hyalite# tfsont* 


Mid® and l*telled* bad wtll l nii tokr* l-ceileci. fcMcfc* 
peltate dee# call® ract^gMlar. arranged asoiMid parl^wty of 
porous center* outer mil* thick, smooth ate mmm» content 


tucaneluaeot and granulated (Fig* 3B|» 
Clikrih* * Hun and Calyx* 


mmjmxim or the nmmm of hate 


nrlcfcDMs tram mrimm plmt p»rfc# 

Kt9®* 32MO « V«trba«CMg> exxji fragac ftUHi 

*4f« 32 i Astlmr fiinsaot 

FJLf. 33 t ovary 

34 t Gomlla upper imrfao* 






1 Wk I 

s. gfaauate au naaiw agitata 

.'oot > compound. Body » OlffwontlatodJ otal* i-ooHad* 

calls to emOm tfti*a long* l*«*x*l mil tMa «ni MMfcfef ©*»a® 
mils thick* linen idA#* omfcwfc tiaailKWll lw«2 ]«9»i 

Moiled* vsoicuist** hnsteg ®w«»l iafol&iag®# hyali»* anil 
wan thin. «wstc*t U#*fe «MMlaM <**•* 39)* 
ulstrlb* t ston» x**i • •»*** («loas 8,14 rii,5# 

cal^fx *nd ooiolls* 

Pd@% i alnpl n* aaiy * DlffosMrtEJUrind^ *t*lk stock# 
call langor than biMdit hand tctilMOpktnkn * l**c»tll@A* 

^s«ur f tspil4®«» anwapd laowlx on tho stalk ©allf oats** 
mil thin iM a«*ofcl*i wait— t of twaA UgWfe and 
%nd fccaaslocaafc of stalk (Fig* 40)* 

DJntrlb. * Stan# loaf ** i ®psc calys %aA Qsseolla* 



(Flat® 4 





Worn, * tfjjqpi Mm x tAiMmtitMtmzi mml mil iwt 

«roet* upper ceil m aoh tapr» taperiag* flagolluit«2i later*! 
mil fcMn* rugesot «*»«* nail tMai Isma «Ad»i osmt«aat 






lag g&t 


root, s Bo&x t oS££esmtMtmi % mU Immx 

mil wacfti loader and 'tommUmr %bm til© wr cm® teeradaai 
mil appaaic* Uli c»Usr of the H®ad* liraon «M©t OMtafc 
tcansl«Mont» hmdL gl®isiii»r* waieulate© with tyaAin* sarMagai 
wofcaate <*arte mtd> (Fig* 46J* 

2-iaterib* « steam ast& iaaf • uppar surfaoa® 
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Cb) msam • mtimmM: 


rift®- t m mpmlm tooloogiag to twenty iour gmmm 
of tlw mhbIm aoti«*rtiiM»wi tew to®*» »twm& tme nml x 
trichoma* SMNOtani tetell* ei trlctowa •®* 
dUtxflwftlpa on wrta w fftaftfe ***** •* **0 individual speoJ.©® 

mm glwmn teslosf* 

mi® ®pni®® <«w f ive *afi*« °* tri^»w»® 

CPlat® t, fig®# 1*5). 
i* tfoiacUtoiag pa&iUoge 

foot I ai®*>l*. Body * Bfttiss* mmm&i 

Imtmml wU thin and mwtei iw» *«•* «oat®st fer««l«€^ 
(Fig# D* 

Distrito# t stwa* Calyx - l**w* »«£*«s margin* «x»SJa. 
toa m of style and Owaxy* 


foot * siasOa# ao*r t teU»» flilfoxn# w« eoU of MW 
©tee# tip lowtetedi la tac a l nail ttoia aafl smooths t*®*® n»ll 
thick! Inm* wM»s mmwrn yellowish CMg# 21# 

Mstrtto* t Ofean an* cvtcy* 
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3 * j ^sg^ 3 k 

Bsofe s Staple* B&A& i Eat!*®* epsefe* sell. fcls&s 

the 13« one and gsatfmlly narroniag* tip vamamta lateral 
®sml croae mils this sad «©sfcisi Xisasa wiAmt maumt yalletsli 

(¥l$* 31 * 

Biefcrib* i sfcsta# ssHblol a* cal^s *» surface i<sariiia* 

aorolla and style «* bam* 

foot I aisgOe* bo$T * aitifs* 3-4 *eilad» I««r «***■ &****» 
sootsogulsr* ths other « longer then bm&A* tip &*■*■** 
later mil thin and awootHi cross nail* this* lw*e» Mictes 
contest yiUoaWi (fig* ♦)* 

Disfcrlh* i stem* tea* - upper «*r*e®»* ?efc 4 al@* Calysc - 
l.,*.-.r ...... .a awl margin# Corolla and wary* 


5 « uniaorl ate olea&ll*fc-gfti g&&afeft 

foot I Slap!** 3 ©dy * DliiCWDtlSWd * UtMtk 3*-4 




loner cell short and rectangular* upper mil mab Xmm® 
then hgmA$ tead sounded# cell® arrange in m* 

tiers outer and lateeel *»Us thin aw* «ooth| «*»*» 
thins content dar)* mA tmabbmmb of head «4 
reopoctively (Fig* SI* 

Diatrih* i stem# leaf • surface* tetiolo# 

aaucgin and* enrolls - ^W®r surface# 







: . ; - : 


■I r. v & ■ r : £& 

*m mmmmm mm m mSm m mmSmmm m 



t M® ipeltti »ham* mix type* of txltoaamm 
l Plato* 7, Fig*. &-U). 


rout « simpim# . a@% t laitl*®* hsraliM* tip palatoa&t *mll 
thla* mooth or xuqmos Xmaso eontonb fcr«alaajnt 





ij Sf M 

JiStSTlb* t frasg «* ««.ir yjtr| r 


e f " s r T*Tii' T 1 f " ■ m l * ' 


' •>-t t 8$mg&®* i o% » i?i£ fwmtlatad s stalk iMMltafe assort 
■. 3 ipmJjUmIi head owl* 4H9eilOrl* elofJOSti si 1 a .■; 

SaogglM&M in ani tier* outer null thin sM sraootJ ij mnteafc 
gra nu la ted fecaasiwwifc (lig* 10}* 





foot i iafc’dpl©® so% t fireefc. 44ffermtl«tte4s stalk 3**4 
eellad* calls mMml$ head short* iqidM* 4><mU4k 3* eoUo 
imaged in one tier lengthwise. lateral and outer walls 
thin end smooth* iscobs mils thin* content tort* gsaauAatau 

throughout the body <Hg# ID* 

Distrito* » €3lyx «* largitt* 


Title ^Mies shows seven types of feritihcMes 

(Piet# 8, Figs* 1349). 




»»t * mt iMSs* io% * gat ice leas* byaJJj a* Oap ll tl ti 
tip rcuooecii Mil thin end nasMitlii iiMwwft various* csniteot 




. 


■ ■ - '■ : 

. ;. - : : v : . •■■ ■;■•: : y ; . 


m 


translucent CFig* 12 }* 

Distrib* $ Corolla -> lower tutfioii at the place «1 attach* 
wwt ©I Anttiwr fiisMt* 

- aAasHi timJBMs&km , 

'»©t i atopic* 3o% t an tiro* long or stout* cyMwirlai.l# 
tip rounded {Fig* 23) or truncate (Hg. 14 }j nail thin or 
thick* ae&othi luaan Mld»t content translucent CFige* 13 4 241* 
Diatrifc* i st«»* Loaf & Calcic *• upper surface 4 margin* mm 
QOfclla «* sAsgln* 

foot « staple* 90 % i .intire* curved* tip zauadmAt wall 
thick and amothi luma id4ei content tmmlumnt (Fig* IS)* 
ui&trlhm s id m£ » nmrgin* 

4. .Hi@al3.ular wlindrloal 

wmt * Utopia* ao% t .Entire* slightly survey on one slaa* 
upper mil longer than the loner om» tip truncate! lateral 
call thin maul smooth* mom mil thing Imwm wide* content 
traiu&uMat {Fig* 16)* 
aietcib* % stea* Leaf* & Calyx « Margin* 


s » 

Foot s staple* @o% * attire* 3-»e®Il«d# cells 

than bread* tip rounded (fig* 17) or truncate %Pig* 13 >i 




explanation of the figures of flats 


Fig, 

14 

Pig, 

IS 

Pig, 

16 

Pig, 

17 

Pig, 

18 

Pig, 

19 

Fig, 

20 









lateral wall this smooth* cross walls i hla* 1mm narrows 
content translucent CFigs* 17 & IS)* 

Distrib* i Stew* Leaf* & Calyx - upper i 8 8UfS i*i£srmi wargii^a* 


loot * Single* ao% * Mif«*«nilated§ stalk long* 
mil® amoii longer than broa^i hnd largo# globular & wilfcl? 
cellulars oells arrange in a sing ls whorl* mils thin and 
smooth* 1mm wide* content o* stalk twautiMiosat# and of 
head granulated (Fig. If)* 

Disk rib* s stem* 


mis spools* shows 2 types of trigones 
$ Plate 9* Figs* 21 & 22)* 


foot s Not visible* 30% * Satire* long* Balias * 
distal end ®m»>m »pad* mil thin sad swoih* 1mm «M*i 




content translucent# granulated in tha upper region {Fig# 22), 

.istr lb. i corolla - loner surface# 


foot t sisg&e* So% » Differentiated) stalk long# 3*& c&llmd* 
oolla longer than broad# oual ©ell aoaenhat pulvinus* 
lateral nail tliin and mm&thg has d ©ell® etaopitecl# 


iloagafeedt 


nrranged in 


Distrib* $ sfeera# loaf bane# araeteole# Galya# style# and 


this species shows three types of txi«tej§s 


{Plate 9# Figs# 23-OS}# 


®»t t simple* 10% t Erect# papillose# tip broadly soundedi 
mil thin and smooths Issaasi Hides content translucent 
(mg* 23)* 

Bistrib* i Anther - base ©f the filament# 


"oaTKisD 1 


Foot s atomic# ao% i Entire# straight# 3-S celled# ©ells 

M|M1 fJLl* HrfrM tly ZttMJEBlliadU umittili IjfriMMEMbl. 
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***** ****« «*d smooth, cross mils thin and appear ring 14 k© § 

content tan®l«wife (Fig* 24 J* 

»Iatrib, i Calyx • «©par matam* 

3 * 

toot t tiiitpls* i3o% « £iff#r©uftiatMi stalk long* 3*5 colled* 
Mil© tagor than broad, haaal one much teouteM^I at bases 
hosd oval to rowiaisd# rMMMllolar, apj»aro as seat* ft on t ha 
©talk* calls of varied shap© ana arranged in a vavtieal 
tier* outer sail vesicuXatos latoxal mil thin ©Mi waoettis 
moss mils thickt emtont Kmamiwsmt of stalk and dark 
f»w*«Iat»d of hand calls (Fig* 23). 

Distrih* i Situs, %m£ • uppar surface & murgiii* JmiMmmmaamm 
axis, Pedicel, Calyx* corolla* mttor filasauita, stylo, 
and ovary# 

jacpodha la yia calvoina 

IMs ©poclas aiiov® tour types of txSM^ms 
(Plato 9, Figs, 26~29), 

toot * SMplm Body t BlffaionUAtoadi stalk i**cmlim» vary 
short# head largo* f lobular* 2<*4 caUsd* Mils arranged in 
ona tlari outer mil thin and mmtm% tmaAmmA 

(Pig, 24), : 


x&strifc# * fits®* Leaf (young) a Calyx * vnpar aurtoos# 
Corolla ©ad a n ther diiefBents, 



mm% 8 sl^to. 9©% * Mffermtiatedi stall! 2*< jelled* basal 
osUL wadi longer md niter* upcast m& short* like ooUmt of 
the hoadt bead large l**sell@d# with lirngitudlaal hyaline 
stxiatianet outer sad lateral nail fehta ami awihi oonteat 
granulated of head end collared eell* translucent that ©I 
basal stalk cell (fig# 2t|* 

Distrlb* i i4»f» CalyK# sad owtolls - upper surface* 


met i Simple, aody t Dif fecentletadi stalk long* >4 
celled* sells Isapr and udder* mmpb, terminal cellared 
©net bead globular# large# I ■ oi led # outer sad lateral wall 
thte sad smooth* mm mils thick! 1 mm wide* mmtmt 
translucent (rig* 28 I* 

Distrife* * stem* leaf and corolla - surface* 


soot i staple* Body * Differentiated! stalk very «i»rt# 

teed having two separate* rounded* ^lanoilAr 
cells# directly on the stalk mil* outer mil thin end sasetiM 
mutant translucent of head ©ells and opaque of stalk mil 



SI 

j WKwIwIa ri* irlln—tella 

This apeaies shoes swea types of tri etoam* 

(Plat© 9# Pigs* 30*36)# 

i* Ulitlliliy mtftllff 

toot t simple* ao% t short* papillose* tip fowodsdi nail 
thin and ars^ithi invest Midas eon tent aasegu niat ted * %&£& light 
stsimtMm (fig* 301 * 

Distrlfe* i Calyx * aargla* 

*• iMliMMIliM 

Foot i dimple* 10% i SDert* oyliJX&rloal* cells hyaline* 
longer than tip isaMi lateral mil thin soft eawofehi 

Xunan wM®$ Ckmmat tmmXwamt. (fig. Ill* 
cisferib. » Calyx • los»r ©nrfa m s, msgln* 

3* M^rnlMmr^M lrnmM x. mM&rnm 



seat * single* Body t Mffererifciatiids ataUc start m& teoaci* 
1-culloti* head larger# ault&mellular* fitted on tee afcalfc# 
eells mml 9 spread in a «***»lii» fashion# arranged in om 
Uen aster mil thin and mmmm m&tmxt of head mstn 
gram&atad I Fig* 321# 




Foot i CdpwS* My- « mtmlk. long* 3*8 

otlladi ©ails a^i e>lcm$at*3. «^Xto^rieal« @»pl mm&ml 
ahasfc. eollwewl mills hud 4-e»ll«Ki# oalla 









foot s Mmp&m m lodgr * «t*H* 

3*-©@XX@©» Imam mil mcii Imkg&r fOiao <wsr aliort 
oat CFiQ# 38}* or «gual «1 mk 1 (fig* 39}> toMA &«o©li«eU 
liyuXiM# inlJUttatiS* XxrmguX».sl-f mmABA ($!&* 3fl$* or JUrc*®! 
4**swiJ« > i9d 1 £ "JLq* W <} j i iH 9 i 2»3L' tstsJUi @msS> i ■ 

Af- ■ *#% iffft % % # j%4§ii msS^sm'%. %m ^i yfc % % JIllMU^I 11%## H |f%^ 

- •- &uue«£ ©all® fFl§®, 3S & 391* 

;^yU,«J3»* i ist*®* i^loAt a *1 am;\Uii* 
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3 * 

foot t siapXo or e«|Dwad« Mbr * Mlfereatiatadg stalls 
3**S cttllod of wiiylnq lanotfo* oolljs ei&ieai or r^tw^ulAr 
or £«& toayr than &§e@a4i %»tmatX wAI tMa and awotli* or 



this aptt&aa them two type© of trioboraoa 



I Plat© l©# Fi«a* 44*4*11 


foot t Map!®# aod^ * oifiMMatlii fca4* atalk l*oiltoii ^»rt 
£ $&$}#• 44 & 46 1 or lon$» Cjy3JUndr.ta®l £ f&9* 45}| Jf®ad Iar94* 



globular, oortiate, or irregularly shaped* h*mUm& 4 Fig# 44)* 
or 4-ealled (Pig. 44)* or way celled (Fig# 45 )t outer will 
thin «ad siaoofctit ooafeant tannslawnt or light granulated 
(Figs. 44-44)# 

Bistrlb# i aten* Leaf — lower sstfMNi & nergln* 
iraefceele* eelyx. and Corolla - lower sorfeoe* 

K»ot * &«•&*• Body * DlffMentlnMi stalk «any oeiloil# 
cells of wiaryliig tin* lateral well thin and iwooth# oroea 
thin* ODtitMit tcenslucwttt head oblong* mltioolluler* 
iliseeM* cells arranged Aa imiaeriate iwwx» outer wall 
undulate* Irregulars ceataat dark sad granulated (Fig# 47)# 
Msferib# s /either filaraants# 

sratedotiUi •.is.siataato “?• attftda 

Uiie epMtee show® Itwr typo® of t^Aetwies 
(Plato 1®# Fig®# 48-52)# 

foot t al^ple# a®% * cAfferwitAaMrtf stalk 1-oeXXetii heed 
large* 4 ~o*Ued* sells large* arrange# An «*m tier* outer 
wall thin ami smooth* with an apioal peptllai contest 
gmeuletsdi* traoelo oent (Fig# 48 )# 
cAstrlb# * aracfc# 


ill 


abort a&Xtfoa «ii* 


sdotcAfe* » Mam* bm£ Imme mntmcm mm «rgin# corolla 
l®mz motmm mA m&im tilmmntm. 


JSk ■ jM rfw.- AjM j AAjp 


\XJu 


f»t * staple* ao% * niMowotAato*! sk * 1 * ttfltt# 
Mini) tiood nit* txyoUn* »o*««o* aoUo* m.tm mZX m$M 





wmjwMtixm op the figures of m ate - 10 



TitSMrnmm £ztm various plant part m 


Piga* 3?»*l i 


Pig®, 44-47 « 



PLATE 





<Pl*t* 11# WXgm* 53-555 


otUa parallal la® «pi«S®3anlu# radiating f»oii wm®em ®«afce*’i 
outer wall awo oth and thlciy cpittant grsusulated ytiiwrfJi 
(Fig. 545. 

Mstrifc* * s%*«* 1MI» arnot# Qity*» ©o*®***» iffld »r/ 

%® 11 * 



how I Xareo, imWim llwUr, tips infolds* to fe3B!i j»y« 2 t*»lite 
atruotursi lateral wall thin and — oat hf oootaat ®* 
head* ami tfmwlumnt that of stalk (Hg* 5SK 

&iatnU>* * Mb* 

aialaft assslftBsilft 

®*la mpmiMB them sight typo* of taint***** 

(Flats 11 # Mq*# 5 ^* 41 ) • 

i. - ft jt>l.Mty flifitui 

p^ot 1 hot vlalhls. Body * satirs# tip swollen* sluto»*hs]p*dl 
l atera * wall - thin sag*** and **xty$ lasan atft*9 oontsnt 
dark granulated C^lg* St)* 

Dis trito* 1 OwoXXa - lorn* aurfsos at ths point of attach 
meat of m&vm filansnta* 


a# tntoMMlgs^^a ^al 

foot I Simple* Body » Saties# tapsring to a point# 
apraadi latssal iwll thin and ru^orai I®*® ooatsat 
tssMluoant or light granulatad (Fig*. S7)* 

Distrito* t leaf <* losar jpirf#©*# margin a apoK# *®d 

corolla* 


^:1 teals 

. . , V*- WrAtl 


PMPft 


%% t satis*# long# ay Uadtfssl# tip 




Aral sail thin and raeotfct 1«« «**•* 



* Satis®* Short* iSautato# atr4afc«df 
el and aaoothf lu®»« wMm$ mnumt 


ww * todjf * k»Uad« filiform 

■tosger mA mxmwmt than lower oas* Hy © 
®rt4em®te| lateral wall thin and mmoth$ 
Goatmak <f%, ®0)» 

&lstrll>* § Corolla «* loans mirfesa. 


*eot t atnpln. ao% s atUr®. 3-6 oallnd* allghtly «i*¥®a 
©Dtiieal* cell® longer than beoae* tip jointedi lateral 
® u ****» w«wn mntrnm yellow. gmoaMtm®, Clig. 61), 
Matrix. i mm a* Petiole* Leaf - l@*®r mr&mm site mie 


fW 8 stot viable. ao% * P®Uat*# 4~c»il®a* mail®, 
l«*CN»ll®d thiol* mllm parallel to ®p| derails* wimi ts 


Ml 

eadt on tmt «n 11 thin* asaooth ana cmfn; miait 

fight { l*Q* &2| , 

MatrXb. * st*»» Leaf* aract* mMml» aay&» mA 
'•■ • • s Qps )» ® Mrt ! ao !• 

°* PM S^iSM qlasMgftg.,.qapitate 

»»t i Mm&m* ao% * idffareatiatoti* static 3-5 called, 
erect, cells l®»ger than broad, except Sheet 

calls head* 4«<»llea» ro«nd«ts mil thla awl 
«wo«»» « 8 * sail® thins 1 «md wutas 
ana eoHarsa cell, traaaloosat of other stalk calls 
(Fig* S3). 

oiatrib. « Met, ana mmUbsI* 

Bimkm scram* 

*®%l® mpmimm mhows £ im typmm of txt&s&mm® 
(Flat m 11, Fig®, 64*69). 



loot I Not Visual*, 10% .* satire* tabular* tip cluJ^^mpmu 
»1! tbia mm swath* Ixmm vidnj content ts»£yito»at 
C Fig, 645. 

jaiatrlb. * Corolla - low* surface. 


61 

seat s map mmAm %% * «afcir® # short eaaieal* tgporJiig le 
« point? mil thick and ssootht lx mm wMm mwt taas» 
its out ( Fig* 65) • 

aistrih* * Gocollft * tomr mirfom*, 

HaU . Mir irtimmi I 

W»% i dimpl®. B©% s Jatiro* stiff* oroct* or £Imsmvm» 
tip latsrsX mil thin or thick and smooth; ima 

oartmt (Fig. 66) or w$£m (Fig* 67)t ooatmt translucent 
(Figs. 66 & 67). 

Pistrih* « Calyac. sod Corolla « loser surface* 

4 * 

Foot i Sisgi«t ao% « satire* short* dentate* 'tip pointed* 
lateral mil thick mA smooth* Xwmm »Md; ooatoufe ovanesoont 
(Fig* 68). 

clatrJh# i beef ** margin* 

S * ' . • • iiiii; 

Shot * not visible. Body * Multiosliular* sessite disc of 



EXPLANATION OF WE FXOUIIES OF *» 11 

Trle&mmm twoa various plant part* 


figs. 

51-55 

1 

i£$gSS3tL 

Fig, 

53 

i 

Stas 

Fig, 

54 

1 

Corolla 

Fig, 

55 

1 

Stem 

Figs, 

56-63 

1 


Fig, 

56 

i 

Corolla ionwr surfac© 

Pi9* 

51 

i 

usai mrg&A 

itg. 

58 

i 

Corolla Iowmt siurfsoe 

Pig, 

59 

i 

corolla margin 

Fig, 

60 

I 

corolla lomr m arfa*wi 

Fig, 

61 

I 

Stan 

Pig. 

62 

t 

Plowr peAiosl 

Pig. 

63 

t 

Bract 

Figs® 

64-69 

l 

2a«£m smsUte 

Fig, 

64 

t 

corolla icmsr surface 

Jig, 

65 

l 

Calyx margin, 

Fig. 

66 

% 

Calyx upper surface 

Fig. 

67 

i 

OmoII » 1,r>MK>y* • 

Fig. 

68 

i 

Leaf loxar ■ 

I4g. 

69 

§ 

stem 



3 StSKl 



EXPLANATION op the figures OP PLATS - U 

fttetsana* £«*» melon# plant part# 


Kigs. &3-S5 i mtlggt 
Fla. s$ 8 afasn 


PLATE-11 








T Ms speolae above six typos of trMboMw 
i Plata 12# Figs* 70*75 > • 


foot * Met visible, * satire# erect# tiyall 


ipw* 


rounded* wall OUa and suoot&f lv.;.^i tdda 


rdatrib* * Corolla * lover mxzS&m, 


foot * not vieiMa* a©% « l«eilloa flagellate# tip 
sonstrlot^ and Jsaofeedi wall tills or thieli and eneotbi te 
narrow except at basai ooatent (Ido* 71)* 

Biatrdb* i Calyx* 


t t sot visible* S©% « Mire* 


point 


11 this* and smooth » 1 




H®3E®0if except at 


bane* eon taut opaque or tsaasluwife (Flo* 72), 
Matrib* * Calyx. 


loot s Mot visible* So% « Peltate# sessile# 7*9 called 
din®* parallel to epidermis* oella arranged asmuxi tb* 



mi® ®pwi«§ a how f 1 m tjgmm of txi&mmm 


{pXs$BHk &3t» FI®®# W^SIkl 



mmlbm, ©lub*ohapadi wall tMu m® mgemtt Ivmm smxmw 
wmmpt at the ta.pi asateat ditk granulatau (?4;> 7©)* 
sjisferib# « Corolla - lomir auxfaot. 


foot t Slapie* eo% « mtix%» ^llMsismla tip row©#©* 
baa® sproasii wall thin and aaootht iyemi'i ma&mt 

tmaaliMWHt* mm&mtm® at tea# C*i9* 77)* 

Diatrlb* s staiA* 


foot * Staple. Body » «nfelt«» MMt «anJbaal| tip 
pointed! ©alls r®ct*ng«lari tall thick awl mmoths mmm 
walls thlcki luaan witf&i mmtmt Sark (fig. 79)* 

Diatrib* t iiiwi* axis* and nsaieal* 


loot i siiqpto* *e% * ©iifwpwtiata^i stalk Mallei* 
©alls atert and a^nal sites ot lower call mail !®»§«r than 
t^pr abort* wilaswl calls tmad Mali**# large rwaulsid. 







« sxwpi*. t mtixm, 5 -*ll oell*(t» 00X1.0 oxs^ofe 

r«ta^taX®r* tip kti£ii 00U *Ma# mm&m 0 mm 

coaotrlctod «t Jaiiit#i 0x000 mils fcftioks luma «&ouj 
•otonfc transluooa* or opinio (fig. 82 )* 

Di«trlto* i loti* ioUalo and Calyx* 


*»* * ateplo* 3 o% t rnffaconUatodt ©talk atarft* XPMSoXXedi 
*»»* 4 -©all 0 d. hyaline, oalla aomstgaa in oraalato faotiiaiii 
l&tmmX mm mtmr mil thin and smooth. Immi % iloot content 
of nfeaXfe dark 00a txaMimt than that of Uawt oalla 
(Fig* 033 . 

B 4 ®trJI>* t ym& « u«por aor^acs* (aloag sid rltoj# 

scoot* i mm Calyx* 





R»t i Sjtapki# Body « i&fferaatlateds ataik long 3**5 
celled* lower cells 1 smgm than ■yppsr rectangular entai 
« mltloallolar* oqqwbu flattened tfiaaolii form* 
asaalsttog of varying aira^er of cull© umwfoa in a sMgM 
layer# UDm an mtmMm g lateral will ttifta ana m&oth$ 
cmas well a thiej Iimk* wide* asateat txeneleoent of etalfc# 
aM granulated of Heed (fig* ©41* 

MstsH»* t Bract. Pedicel# Calyx * upper surface & rasxgin# 
ami corolla m lower surface* 


foot s ainplo* Je% i S*»14 e@U«i« wmf 1 mm «eH*» longer 

^wn hwatft tip romdKli lateral am ipy f anootli* 

atralgtit or ewnKiasf wosn mUUi thliu Anne® uldei content 


i: 


lamaalooeat (Fig* 86), 

sistrfJO* $ mam* v&tioX a# i-oaf * loner «ur£as»» «ati C^lyau 


foot « aoay t 2afctoa* $*»l@ mm$gsaX» ml Im 

tip po ta t ai f lateral nail thick* mmmx and 
ooastrlctoa at Joiatsi cross nails thick* Imi aid©* content 
tcaMfeuaaot (Fig* 87)* 

Matrifc* i fcaaf « upper aurfao®* 

loot * staple* 3t% i Differentiators stalk Short* l«Kwlladi 
head hyaline, large* J«calis€i* cetnffed* outer nail tMa and 
«ne@@)t Imsmi M€©i miim Sark of stalk* ana 
that of bead (Fig* 88}* 

Mstrlh* i stan and leaf* 

*• 

met a Single* S©% * Blfferentiatasli stalk long, *»7 eelleAt 
colls lonoar than imm& msmgfc terminal * short eoUaraA 


nil* mpmalm tiwm mem tgpa m of 


(idM» 13* VlQ*» 90-935* 


foot * niag&a* aoty « mtlm* short «Mb Indmm£ team* tip 
wwstest (Fig* 90)# or 0©% Inflated (fig* 9i>* mix 
and w»thf im n&aof raaotai it tMHttaaMfc CFlyo* 90 & 91)* 
sinitti t iraaf - aMffta* mm corolla • «ppar ausfaoa* 

loot « slssplo. 80% • EBtiii» 3-3 ^mx%» pgr ®»Wal# 

«OXa hvoadar «taan laograr — i wp» tha trawi»l * *o«0 

tewk* tip polafcarti lateral mil thin* mmaNh tad 

constricted at Jototof oros# wli# thin# In*® ®ddai content 
t»i»liKseat (fig* 921* 

DlatrJyt* i sti*®* teat - mx^M* and Calf* - ugppar mmms®* 

3* dniagflgt* glandular tealMte 

soot t slfv&a* a©% « pif«®r«feiat®d» atalfe 3*3 oallad 
le«^ a banal call Iraagar Om war ««»* ^ law** Mitl- 
oallular# nadulatea* ^mximl* call® arranged la a xrnmm§ 
\ml X© thin and anoottti Inara* raldat content darl* ewapfc 
baaal atalfc ©ell (Fig* 93)* 
slstrih* t smm» 2»fl ammmm axis* awl FadioaU 





^XPLAMATIOM OP THE flGORES OF PLATE « 1J 


TxSOmmm £mm various pXaufe pasts 


Pigs* S2**84 * . aEtt SSiS39te&& 


rig. 82 


Fig* S3 
Fig. 84 


• liofcioic 
i Flower pa&lcoi 


Figs. 8S—89 t yi 


Fig. 85 


t Corolla lower surfe 






m 


Ldattotottofa 

fill® epeciaa wham elmmn tsfpm of txl&mmm 
(Flat® 14# Fig®* 94*105). 

Foot i ain pl«* toff x l«tol ,I of » iwscsfc* IlaawKia# toafcal 
£Muet ®Xvih*^mpa&$ mil thlo and 8s»s>tii* Suit nagoaa 

at tipi Xmsm wmxmm mm$& tipi mutant gtwtiUatad# !&$* 
yellowish (Fig* #4). 

B&ntclh* t OonallA » lew aurftoo®* 

a* 

mot I aisjplo* stoy * **U»a# aelcmlar* «M t (Fig* 95). 
or tout to on* alto iron has* (Fig. ffe). Up tfiasply pUau^i 
wall thlek and mo&ms luma nunsawt OMKbmfc uwaaltotot 

(Fig®. 95 & 96). 

Bistrih* « calyx* OmoU* •* lower ®urfM*» Anther filaswita* 
Jtyln* aafi ornsy. 

3* mtatiMmjM uaaa&aA 

Foot t siajpla. itoy « mUs»* mot* etrlatto* Up **w®to6i 
wall thlii ana moth* luasa wlto* ooatanh faltowi^s or 
txaaaltaoaut (9&g« 9?)* 

siisirife* » corolla « tef aarfasa and toss of fUaasaft 
of Authors. 


L 


4 * 


T® 


ular 

‘■j- W m m m m m Sm Um mm 


loot t staple# aoi^f $ satdra# csost* tipper cell tog* 

to a pointed tip* Internl mil thick toil coothi 
limn wMm content traneluoent (fig* 98 )* 

Matrix* « Petiole* Leaf * hath earfaceo aim ws»s 4 *t* ' 


foot x staplo* SQfStg * entire* upper ceil sstw Si 

the louer one# tip poiatad $ wall thin and « 0 ooti»* iwa wiiMi 

content tmmlmmt iw&g m ff)« 

DJUrferib* t o&mll& » Xomv ear face# and bmm of the llhwf 

of Anthers* 


4 « 


loot i staple# aodbr * 2~©elle«l* erect# upper «*U tong 
mxmw tlMui the hail one* tip petnfcofti lateral mil thin 
or thick aim araoottki loo mmwom ooctcnt tmmiwmrn 
(Ft 9 # 100 )* 

Matrih# i petiole* Leaf* ito Ortgpu 


Hoot * sii^la* K4]f * Entire# 3**ll ceiled# filiforsa* mils 
longer than broad# tip po int e d! lateral and nail# 

thin and smooth* limn mwemt m & tent translucent (Fig. 101 )* 
Matrlb# i Stem* Petiole# leaf* tad Oosolta - Icwnr nwrfaot* 


■root » Utopia* s©% • mt im» S*«a44ad# mXk* i&m «** 
narrow ©ssojst basal csell* tip faAntods latavtl sail, tMa 
ami mboiA) Imno umrssifi w« tx*n*luc«t (Mg* 402) * 
olstrib* t stain* bsaf* CaJL^rat# and Oosolla - l©i»r strfaoa* 

rnmm j^jai 

mot * Siapls* *»% i 3»»€mXl®&fi flagellates* ti# 

wstmdedi lateral and ocoas mil* tiili aa6 Ivmn aidot 

narrow In dlotal «Ui «nM taaaa l i M wa fc <**«* 103J * 
Dlatorffe* * c&lyse and Corolla «* Xaw>v smrftass* 

io* 

fg»te « sioapio# Body * s&ddi aarty^itad# stslte dhoct# ir-awll^di 
head large* 4*m»llad# gldw ii g i sail* arranged Is one tlars 
outer all tbia aaoafcbi Immm aide* mmmfo dark* 
granulated C»i# 404)* 

Dlatrlb. * x*af • tipper *tar®ae»* 

14* SttrtaagyLtft glandttlar .awaifeifeft 

Mt * s4n#3s* Body * Differentiated! stalls long* ** 
soiled* ealle lmm% than broad as«w®t ta wl sal diarfc* 
coll****! oeilf toad mail* glebwlar* MdUai* «lis ttala 
mul aasotbi laser! ssltie§ owdseiife dark of bead ano oollaresi 
©all* tmnsOmmt of roswlsliig **alk «41s C*tg» 40S>* 
siafecib* t stais m& Corolla * upper surface* 



ta 


'Phis moMtiMm 

Choate u* fim* actual* 


; y.*3 ,«'.’ ‘ t '* ; h'Vj-ato-- ^v'-*** 


Foot i simple* b@% « %Uxit &m&&» tsp wmmti Ms Ml tt*4» 
ami mofclu Iuma «Utof osmtsttt tMalNMttfc C rig* 106 1# 
iDiatrib. i Owcolla *» mz gin* 

a* .«atoaasaMLflate MsA 

foot » sispla® a©% » ttUxt» straight, cy lindrical * t% 
xounMii «ri& tiittfe ami inotii) laM mrwi 
translucent (Fig# 107). 

Matrih* i Cali?* - Umar mmtmm ami ©gasolla* 

a. 

ibot s ample* aodfcr t Entire* mot* atriaM 1 «•!!* hangar 
than iwaad* baa* Momma* tip immMi lateral w$ll Mm 
mm mm o th> luatn ufcacs omfeaut traaaliwaat (fig* 108)* 
Dlatrlb* » tract* 

4* aicaaitaar...<aapetft 

Foot i slap**, a®% i BiUn* **»t oa ana a* *** 

aopSuG. etrJUtwii u**»r «U taw* turn iowac ona« tip 
soundedi literal «U thin and anoofehi imn vltiat 





loot t sAssfO^. &e* 3 & « Bnt£r*« mem ofc* 3 -*S eellmi* « 2 i 3 ,# 
leafs* fctma broad, tip mmam&s 3afe*wsl m& m?m& mils 
this «as Ixmm varylixci* eofttout 

cmg. iio) » 

stoettb t mtibmmmmm mxXm m ft 3 saefe* 


content light 


©©lia«s4 oilli UmA w*3.» mltloelluUTt noil® ©togatoii# 
mxmm® Mm ©a m team nan® thin maA mm&w 

&mm mils thldkf Imm wfcifts content garnamXrntm ma& 
mm alwsm&m 

Distrib. s Milomaoem® mx is# ftffwfc* Oalyx* awl ©owl!®* 













IMS sjnms&mi anotMi eiww typos o£ 
Crista IS, figs* 113*123) « 


foot * »fc irlsHa!#* ao% i mtAm* long# namw# moUsa 
at th» tip# eliaa>*stisp@a* nail Ihla ana mg^m% Xmm mxmw 
swept t ipg mntxmt l4Ujhfc Qcamttltti ast owiosemt CUf* 113)* 
p.l fftrtW i osifolla, ** iommt mstmm* 


foot s sispa.®* 3o% i l<*oell«ci, long# byslins® |l«»us# 
tip polntaS# mil thin «nO -rc&ioths luaon mx^Mm is tee^lh# 
»ist«& 'a»Iw«t 01p® 1141® 

Distrih* i Anthors ** torn of tho filsciont® 



m 



latocml mXX thi a# oaaoth and «»aairicta«£ at Jolntai e mm 
mil fchlekt Immm wide* oooMnfe tfanslueent. CAg* 116 >* 
p j g trtb* 9 SHar la yi# On my * 


R»t i slmpla. sody t 2~<s«U*d* DMfmsmrnMtmls imml ml 1 
atenrt* eroeb* «*a u©^®r m&X wmea imm* and 

£Xag*l %Mtm» tip polfttadi Utnal mil thin ar thiflk and 
•GBoethi arenas nail thick* mntmt tsanaluoMt Cflg* IS? I* 
Matrix* t aatlolft* Aatliara • tea# o* th# fiiaiaents* awi 


fisofc t M : mp&A* 9c# * aalzt# 3»12 CMillad* < tlll 9W» cseMa 
longer than tamft w a mpk to&ml wm» tip souBdadt lateral 
nail thin and oaoathi «*»«• wU» thin* 1mm mm wm$ 
content tmmlmmt (fig* U8)* 

PlatrU*# * stew# Petiole. (Ml • Jton»r mriaoa* mmt* 
Calyx. Oopella* and owusy* 


foot i stAs&tt* 9P#r * ******* **U*d» Jang* 

low «aU aaMta Monday than the iwar cells* tip I ******** 

lateral mil thick and amom» mom mil® thiAi l mm 

niotJi content tamalweat (Fii* lit)* 

iiisfcrlh* i loaf* 


m&t s Mnpta* * aafeto# wry teag* 8*1.2 

mil® lxmgar tH » tmw4# tip TOamtedi latoml ana 
esoaft mil® chin ®n£ amtht Junta mx&m* «at»t 
wmvmMswfot tmmlu&mt (ttg* IWh 
Dlmtrib* t atari# icUol«» &na£ * wpptc mudmm# Jract* 
CaX3* and Aathar fiJUvaoaCi s* 


9hot * sdnp&a# Bo# * aU£e«aati»t^ iata ioag# a ni oalXalar 
axis $»£ teig isultiaaiialar lateral hccnohi Img mM 

mxmm» tip® j»iafc*4# l&tmml mA caw® m,Xl® tMM maA 
mocteht oontont txnaalnoanc (Wig* HD* 

Dietxifca * corolla • «©fwr maria®®* 


nlatrlb* i Petioi®« 


* siiaple. so# * sfeaUt tone* 3*1 «iXM» 







PLATE-15 


113114115118 


H6 117,122 
119 120121 123 






oaiio l»rrj«£ turn ■to®** 

©all* ImmA globuiasr. a#dU«iU«lftir* ® 
& 3 *®»g@& in on* fei«* ©«*** «®* «®ss 
]. MU iM mMBt twMM il iwwit eng# 
uistrib. t p»tjyol*. M **■«* 

C&soXla and AJBftlMur 


^iafcss&s «aU wuo* * 

g y an aeoant (fig# i^5) 
DUtrlb* * »•«**•*> «“ 


18 


feMRi imm «M«i aMMfc IhmMI 

Diafecib* * urn* * « iar£ao ® 4 gsmlPsJs *** c * 3 *** 

4m 

s\j©t siffpl«« ao$r * Eafcif#* iwg* e®^^* csll^ 
loader mm *m*&* womemAf, Utml mU thin «* 

•wothl «»» **X1* fchini «**•! ®*^ fe ttaiiislua^c 

(Fig* 121). 

pistrii*. i sfcssa* p#tl®2*** y**&* wdte&» i«act* Cali* mc 
gojcolla. 

Kut , utopia. sody » eatixm. tons. >- esli ^' t * r * dMl °* 11 
vary ion-;. narrow and iiaxuoua. Up point*!, KMnl “*> 
«a„ «u> thin and awothi *—» mucravi ** a *® nt ° S * , “* 

(Fl> 120). 

li&rntxm* * calf* - l®*®* maimm* 

&* unlarUta 

MM , 31 "*.. *»* . UMaw-tlaw-. nr^wd,*,, ml* »*• 
2_ 0 UX«». bawl call bulboua. u «* ,r °* U Ioa<s * 

a«w. rorcata with a-wll *»* “ B- “ 00118 

AsmijOE than broad. Upa toandad, Utwal «aU tnia «■*» 

***,«,» «». wll. «**, wtW <«*■ U *” 

Dlftxlfe* « i^ntlol®* 


I 


loot t MmgSmm sody # Piffaroatiatocii stalls wary long* 

terminal short 

eollaroO mill head* ewl« culttotllular* oaHa isway* 
arranged is on* tl«r* tip pu p il lata* walls this and iwootlii 
eoattaat granulates*! dart of hsaA and mllMrm 4 call# trass* 
lueant of stalk calls ifig* 130). 

Llstrlb* i atom* potiolo* Loaf* radios I. calyx* ami 


Corolla * upper surf* ,o»* 


Misnosaa «M»«**tafciaaMi 

mis apaclas stew© elgitt types of fcristaws 
(Plata 16* Figs* 131*138}* 


Boot 8 


i* Body i 1 - oallad * long* flageilata* tip 


sounded* mil thin and soootln lunsa narrows mmm.% 


%» 3 io»um>r curved 

Foot t siap&o* a@% i aitirs# ourwd# at saptsas* upper 
cell long and iMytrow* tip po i nted * lateral waH tills and 


isaootlis lumstt narrow* oontaot translucent (.Fig* 134}* 
.jintrib* i calyx * lower mxmm* 




[ 

f 



mat i tody * atkin* 3*6 «U«a* CiUfoca* eeito 

longer than bewnt# tip *®*»id»a* lotas*! mXL vacoth* 

cross walls thicks Iikmo «14i| Mot transit©®*^ 

Ctlg* 133 )• 

Mstrib* i Mo «afi boot »f« 8 S* 


toot, i &lople* Body * ifittfcl* »# 3«*6 celled * <xwUcal* wee 
or bent on om side Ugor boo®* tip jointed* lateral 
«osa thick m& swaths hmm narrows content tcai 

Xnoaat (Mg* 134) • 

Distrib* « leal* 



not s Cbtapownd* Sw^r • astir©* . 
calls loagac than hcocd* tip mmatiaAi h 
m& o$h ami oDontricfcnd at joiotii «ns>s* 
wide* content txancluacot <*lg* 135 ). 

Distrib, i track* 


fool; i ccwgoiwl* tody i Biffersotiatea* «»§* 4**a m 
jaoai call pulvinua. »«« call wry Inna, narrow and 
Iloxsoua. Up jMintadl lateral and erosn «uis «>» « 
soootht luma narrow axces*. «v» iasal eeili oantanb 







PLATE-16 


124,126,137 

125,127,128129130.131,135 
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tsKuialtiae «at (Mq« 13®)» 

mmxite* s 3 raei* C*ly* - «W*r ««&*©*# *ai» »■*«**• 

7. 

Poot * not visible* aw Hr * «wiUi. wHUoailul** 

di**, jwn&tel fc« «g*Mfl*»t cwtor *»U ***»• ****** w 
highly vvUoutetof oaotoot gra&iatetod yoltewisli 

CFlS* 1371* 

cdstrlb. i st»* toaf * *o* Calyx - mm surfed* 

s* Tniimrim tf iwtfly « Muaitat * 

s&ofe i CoafOonA* Body * Mffereattetoat stolk* teas# *"* 
oelled# «*U* ©i v«yiiis •*»• *•»•* fc#r»i»*i ©ell 

stort oolXmftt M coundMU i-aalted# ©**tor# tet«cml an© 

^ mils thin and smottis 1mm wtern wtoste 4*xk 
grawtetod of bead and mllsmA mils* txmmimmx*, toat of 
i?©ffl§teis&9 afcalfc (Fig* 138)* 

Distrito* i araefc* 

$tjj . ••'. m 3SMl B ! 1 1 

mis spactea ah©** •** o£ ********* 

(Flat© 17# fig** 139-14&)* 

l* ttftjaalteteg fl»B^lil i 

loot * m% visible* a©% « mtlm* imq* hymlim^ fla««U*t©# 

Up m»M» «li tlite Md *** 



root i Slat**. !*x*y » atolit 2-ea;Jod tons. 

~.ii« longer than b*oart» heart large. 2-4 ee%l«S, oolla 
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■ 

5. j 


acx?iiX 34 $ii 4 b ana fcior* onto? so* Imt&z&X w&IXb thin 
#Mafch§ tan «i«i§§ aonunt of hmA gramilatad w& tmm«* 
limmt (Pig* 3,43)* 

Distrito. « x*af - wsr ««&«. awi 


8. iiilaoglata 

%m% « siapl®* toy » sdffMMtiaMi ***** ***** 3-9 
wXlail. colls tog** turns hrto* hss* gtowlar# 1 **®3f 
eilMi walls thin or thick* wothi «®»a mllm thins 


Xtsaon iMHcrw or mWsi contact 4ar3s yollowish. oi X 
t g snil uosnt thit of stalk coll* (9&pa* 144* X4S - 


:\0- 


aXstrUa* * stma# v&mit* aesotlol®* p**H®*1# 

mm l ovary* 


mis apse!** shoos «!*• tyito of tritons# 
CPlato 1*7* Pigs* 147*153)* 



1* missrlto-imieBB 

i^ot, i coapound. toy * astir*# tog# 4*u cslto# mU» 
loagsar than fcrto* tip polotoi lateal awl es©» ***** 
ants «ae»ttii into narrow! amtoBt tranaluosnt 

<flf* 1471* 

ilstariSi# * stass# to£» p@Mmt 9 m& QAlm m W** 


^4i 

foot t Compound* 3©dSf s iafci»e* 4**fe called tea$» £l»g©*l»* 
calls lengar than tnwad# tip pol«t»ii lateral .a»s eras® 
Mils thin and ssootHi Immb miwm. watsat translucent 

(llg# 148)* 

iJistrlh* t Stan* iwai* m*& Calyx - &>*•* mxetem* 


loot i siapla* iWf * BlMmmtiMtmSi stalk *wtt» l«oen»ci» 

lo a jge r than hroadt hsaid sounded* large* nnltUUsellulas* 
elongated oslls airoetXy soatnd on stalk ©alii owt«r wall 
turn and moth i 1 mm sidu non**** granulated translucent 

{Fig* 149)* 

Diatrib. s ^t«m* (Ml - «PS** surface* and NiM* 

4 * 

foot * sln*>la- 90 % * m££®mnU&tm&$ stalk ©®U» 

equal la Blmm and rectangular CH 9 * l^i* or ^ 

longer and 'smrnms than «pp«* ****** «***•*•* «U 
(tig. 1S15* hand 1~©»U«*» globular* MUM* d«*ily 
tiUM with starch grains {fig* l»l> or ««»Ua«. rnmM 
of etscelt gxsinst outer will thin and mm «fe» 
granulated dark or translucent trigs* l» & 151 
BMrlfe* i stem. imf - «MPMT ®arfa©a along »!*■**** tow* 
surfaces of Calyx* and Corolla* 



rig*. 

I 

3.49# ISO * 

mwMmC UjjpWk •IWETBCHP* 

f 

: 

Fig* 

151 « 

fcaftf upper fj«rfaM 

| 

Fig* 

152 t 

stem 

; 

Fig* 

153 i 

Cilpi loiter surf iso© 

! 




PLATE-17 










Thi* 

ivim m is* w$m* 


loot I mt Visible* ao% * mum* 
distal part ewolien* «WbMhW^> m 
Xmm% mxmw except the wofc * D 

CWL** 1541* 

tfiefcirib. s CorolU « li**r sairft** 
attachaont of Antbar fUwsBt* 


snare# abort# malml* tip paiaM* 


mil &lek and inoothi lanan wi-Oa* eonteot ttanabaamA 


155)* 

i;Astrii>« i Calyx tip* 

loot i coBspouzsd* Bo^ i mtlm* stiff* ©coot# ia«sfciife®* tip 
polntadi mil thlofc aai aatoofchi Iwi mr^iag# coatoat 
tmmmBfc tsaaslwmt (Fig* 156)* 

Matrix* s um£ • apex* iM Bract* 

foot t Not visible. a©% t Paltat®* 4mnIJU*I disc* imiUM 
4a thicHreiaa, parallel to mil® largo amt 

<anieiatoely aroaxagad* autar mil thin mm uvula auny 
HSfalins iafol&iaga* onxtant tranalucant ( Fig* 15?)* 

Matrix* t atom* ima£» Bcact* calyx* ana Corolla* 

ULMDBhll* qnatiololdaa 

HsUp upoeioa shows four typas of trictaM® 

(Plate IS* Fig®* 158*161 }• 

i* 

»aot s siapls* io% « Etitir®* >*5 ealiod* ooaioal* tip 
3»®a«} ©alia longer than laeoad* mmlml call isuem teagar 
tlwa othMMi lataml mil thick mA anoothi cross mils fchia* 





tvsmn uidm o o nt eot tranniuo&it <Flg. ISO) 

aistrik* j Calyx* 


WNsHt s s ta p l e* -9o% * F»5 cw»Xl®a* flagellate# tip 

■pteteii m Ho of various ulsoe anti al»pasi lateral mil 
thla» soarac a»u anoofcht <smm mll& thin* loo*® wioai 
msitmsit team iluoM (*ig» 1S9)« 
nisitrJU*. i Braetaote and leaf • lower gtirface* 


R»t $ stable* 3o%- i Differentiated i stalk Short* 3*wq»llaS# 
calls imrtaaguXari head large* oval* l«*«elle6* outer ami 
latex* Malle U48 awl moo th| contrast tKanaliMNat or 
granulated (Fig* 161 )* 
tdatrlb* « Calyx - agger eurfaetu 



mis species shorn six types of «r4cSmMi 
Plate 13. Figs* 162-147). 


foot s Hot visible* ao% * l-eslled# large flagellate* 
rounded* lateral mil thin and manmmmt Xmm varying} 
dmee# granulated (Fig* 162 ), 
iiatrib. * Corolla - tear surface at the point of att&o 
fflwt of Anthe r tllmmmt®* 


Pnot i b©% * satire# short# ©o&ieai# tip polntsdf 

lateral mil think and smooth* Iwwaa wide* content txane- 
lucent CFig. 163 ), 

nlstrib* * Loaf - toothed mrgin. 'Erast - tip and margin* 


wmt i sin^i#. ao% * Beads*# 5-10 celled* cells 
than broad, tip pointed* lateral mil thin* oowssx and 
«wi@trlete* at »pts3»* arose mils thin* lum wide* content 
faransluoent (Fig. 294 )• 
t stem* 


ftofe * Slot visible. 3©% « Multloellular# shield-like 



Pigs. 162»2&7 


Figs. 164»16( 


fig* 

356 

i 

fig* 

157 

t 

Pigs* 

158-162 

I 

Pig* 

im 

i 

fig* 

159 

t 





. - - ■ ■ • ; ... .. ... .... - - - .. . ... . . ^ .... 





circular $m stupa* parallel to epldermisi l-ealioci thick* 
6«4i mils in utasaoter* eaatral past hollowi outer ■mil thin 
eaA m£&tht osntaot U0H granulated (Fig* 2*S)« 


® * OO 6 SWOt* 


cxMitant dm, of hosO* and tranelueoat that of stall! 


dolls (Fig* 167 )* 

uisttlb* § Call* - Immr mmimm and margin# and Psdioel, 


Miiamia Jatla 

this spoolos shows five typos of ted 

(Plato 19* Hg@» 16S-172)* 




— 


■H 


t 


■n 


■1 


Mi 


■■ 


I 




distal end spoon-ribeped* Ujp raunsaewi* eelX thin am 
Iuskm wXtei awwst lldhfc granulate! (Hg« 168 ). 
sine ih* « oosolhi * uppor «urlftQ«* 


*• jMigrlafolMrtal 

loot « Cm^mm t« aody i Entice* is 

©alia eaaqpfc tel one longed' then 
latar*4 «asM caraes eel!® think end ■< 
amwm txmnwlvmmfc (Fig# 1?D# 
s&suslte* lover eorOMNi m 




m 


§mn matm \ Miter wail j:.\ 1 , t&aooth* teticuiar need : & 

^ ik&> i ^ -s h> body# zmrmlm lnfoldlngs; content 

granulated dense (Fig* 1?2)« 
liistriii* i Leaf and Calyx* 

naa 

This speoiM ten thr@® types of trlftioMti 
(Plata 19, Figs* 173-175). 

*• 

foot t simple. Body « satis** abort 3-©allod* cylindrical* 

tip 0f» tESMtsi) lateral M ill tlilCk tel V. m . . 

Imam nidet content evaaeacaat txanaliioant (**ig» 173)* 
Diatrib* i Calysc - upper surface ted corolla* 

2. 

foot i Sinaia* aody 1 3-oelled* flagellate* tip pointed* 
lateral and €tmm mil thin ted mmstht Inaan wide* content 
transXuomt (Fig* 174). 
elstrib* i Corolla - loner terfaoe* 

3* 

mot % mt visible* Body * Peltate* multicellular* l-oell 
thiak sessile disc* parallel to epidermis* cells radiate 
£tob center* outer nail tela and smooth* radial nail thicks 
content dense granulated (Fig* ITS). 

Dietaeib* i stem# Leaf* Bracteole* and Calyx# 













mi® apooioa *to»w» t m typmm of tttetiMNi 

<put » is* fig®. 1 % & ir?>, 

l* S,4aM^l£^^SM 

foot i Mot vi*ibl*. sod iy * l«ooU«d* long* byaX£xm» 
flagoitoite* tttfmlMr* ti# *we>U*n. oluto-atep*** wall tbl» 
oni. sM^Q>i«i lunon «y»t content ti ia» » l , iio oat ( sig. !,%)• 

2* aafttetai ...POcaM^jale - ’M m 

Soot I Mot wifttMo *®s»pt aourkiiig. ao% * aoltnte* «2M** 
junior, oooailo* l^ooliodl think. paxnllal to «9 Mn»*bi 
soil® saftlnting tea canton enter taU thin, smooth sad 
v«*laul«ta» sodlol wall Italia®* content gnoultfeoA te*k 
(Fig. m>. 

Distrito. * stem* teof* SBMt* «n4 C&lpe, 

rni# specie* mxm imsx %pe# of trl cte»® 

(Plate aa* Fig®. 173*181). 

1* 

soot * not visible. %% i isatiwi* long tubuler* stxMtMi* 
fUgmllrntm* tip mmUm$ cluiw*h»ped* wall ttoia ana mgQms 
Iumo aasxou accept tipi content light granulate** (Fig. 178) 
Distrito, i OocolXa ■* lowar surface* 



TIFT 


Foot * Mtaii not visible. acady s Mtitei MtltimXliiiAr* 

sMelsWULba, oesfjila# Mall thiols 4Sac* parallel fc® 

srpi^anrdsj colls radjUtiag team pomm m&tm-t mtstml part 

hoi Xom ©star mil thin aul «w©fel*i *%<ii*l mil thin 

lif alia®.* o©fit«ib light gnaulafcsd I Fig* 1791* 

uistrib* i stmt* l*af loner • surface* araetaoio* miiil i 

dltSU (SMu^flE# 


(Fig* 180 )* 
xdotrib* s Calyx. 


scalar * 





This spm&m sham two types of txiG&xm* 
(Plat* 20 * Fig®* I 8 H 83 I* 


foot i Single* 9»% « ;iy*lin® # Miort* cylindrical* t|j» 
sounded* mil tUa and aooottif ltnan nidei «mmh tra®#* 
luetot (lig« 182). 

Distrlb, • aoiolla * 2ow®r sarftnm* and Aattnsrs * tea® of 


loot, t mt visXMo* Jo% x Poitaoa* uwlticellulax* assqU* 


Hiis spool*® shows fftv* typ®s of triohc©** 


Foot 3 not vis i ble * Body * fistls®# sr®cfc# stria te d# tip 
paUatttdi mil thin awl Kaoothi law® widoi content opsqus 
CFiy. 214)* 

Distrito* i assails - appor at*rf«s@* 



soot i ainspl* or awtpoisia* My * SBfclr** dcBtatg©* tl*> 
pointed! wall, thick and w*rri*e>® 9 «f Imm wims mmtmt 
opaqi» ( Fig* 185 )* 

Blatrib* s stem* hm£ - aargla* tedi**l, Calyx - cppor 

surf*©** 


©*Uul*r» oeaaila, fc-eaU thick dice* p*r*ll*l t© 

€1© #JL >4*.® arrange uouad* largo hollow aaoteci outer well t 
mtwm and ©c*afcriet®d at joint*# cooteafe granulated 

C Fig* 185 )* 

Diatrih* i stara* bm£» homr Bwe£®m» calyx «a* Corolla 
upper aurfao** 


4 * USSMslSE. 

foot S xlngpl** 30 % i Dlfforaotiated! stalk long l~«cli©»* 
lowar ooll imA longer than un*r short collarae oeili 
hsaa inflated* mdUioallular. a auntoar ©i clO B gated glandular 
cells dir ectly ©a tho short te rtnlii al ©oil of th* 
outer ami lateral wall* thin and awaeth* ©oataat dark of 
l&jad and collared ©ell* tzm®lnamt that of ©talk (fig* IBD* 





182— 19J * 



180 , 181183.186 




* % A# 4 *£%>,% % 

. . . J, - . < » 


30% 1 Diffi»«afel»l5®A* stela. l««g* %aiHw* 

Lul*r »ll#i cs*Xl« Xoagar W»a *•»•*» tetaiaai 
K ^i Mb sterteir. oollarad i t**«a swkU# s»«a«i* 4 " auli * c4 * 
cwts«r uaA lateral «&lla tbla mmA aaostei msvmm *aUa 
Ium of stalk «Us «lid»» Mftant. *nm of **«a 
a^Xlaraa o&ll* tmmtmmt, that of stalk aalla U 4 .-S* l-'wi* 
stistxik* * corolla *» touts’ mrfMt* 


mi® apaolas Aon® *J* %p«® of 

(Plata ai* Pig®. IHMP4)* 

i* m&AM 

i ootfipoissd* 3o% t fiatita# ffcKNGk# papillate* ^ 

soy^i mU thin and Matte Umm m*« ***** 

Xoeeat (Pig* 189 )* 
ijiatatite* t Corolla * swrgfo* 


^ 

s»t i ;$Xa$>Xe* 80% t mtfxm* ®tsai#it# mxtam balcw 
jwlboua kMi wall tela «* !«•** ***** 

ooatant 11#&* fawalata^ (Pig* 

MsferJXi* t corolla* 



K&rt i Stapla* o©% * 

Upt wall thin ar«6 rugose* osmteat ' 
i4®txt!b* $ QO$x - tips* and mot* 


a©% * etaseigfrfc* *aj»rAi*g to amto 

ma^tft luaen mmm emtmt ^rn^ws&m 


s«tlo3 a* iaaf* essis* »m«fc 


this anaotas atoms sight tow** «* trlshosss 

(Plata 21. rigs. 19ii~S0a). 

u sBAstaaa ua g WMa 

KSC , simple. Body t satin. club-ahapaiS. bluntly rounded 
tip, wall thin and rugooai luraon uidai soatsnt Usnsluosi* 

(Pig. 135). 
mmtrSM* * 

3U s^Uali* cla^M 

* &lapte* sody t mtSxm* ol awta* tip av^Uon# 

thin «aa «Dotoi l«t> mntmt fcr«n» I » c w « * tm* *»*>• 

pistrib. i coroll* - Jowa* **r«*«». 

s. a ai«tiw*r HMrtliiii 

wot . Sis^le. Body . atin. distal pan ilageliats. tip 
jaintadj wall thin and rugossi lunan narrow, oaitaat tsana- 

lucent (Fig# 191 ) + 

rlatrlb. * 7r*£tom«em@® mi»* 

4 # 

wot , expound. sody . “tin. distal sad aunod to 
baooae bstissatali wall «*in and ng»as» luw» wide. «*»—* 

txmMslMmnt (l*|» WB)m 
ciatriij* * smct - to** surtt«# 


§* saicsellalar earvau 


i simp!®* 3 ^ 8 mtlm* faloat** tip |«Satiil 
thin ari& jewqob* 4 | 2xmki wW*i owartMWKfc lacanaiiscswat (Rig* 1,9^#* 
s l*ft* » »ftow»®iii 0 » «&»* **& Ca3 * 2ras * 

: iMUff *> ntitt 

y^ot * conpowdu aerify I fiafciro* «*******• tip -mU 

^hlck zrugoaas Xtrassa aitxovi t « mn> Xwaaat eng. 

200)* 

fjJUitXjUb* * «®ttf «* W&X0Mm 


so@t i simple* near f DWfwwU*^** #i&» 1- °* 11 * d * 
anorfc. mmmz than I tmgm 2 n«s 

jAaoltfiagaj outtr i«U *Mm mm till *“■■» *»a«*i*fc 

txaaal.u<s©at (tig* 3 M)* 

Dii strife* i Cowilla * tw« ®xs£®m* 

B. rm ^aariatB.. oblilftill tJMttWMl 

roc* I niss$&». 3 c€ty « DifftwontlMadi c** 1 * *** 

cXtodi oalle >«<« than *toad» l*tm»l «U» «tf». 
assti mwwn haa. lnrg»* g l o b u la r . BMltloaUulairi cells 
wyta, to shape and «lw». ltt*V*»**it * 

thin and ^uven, contest of h«d a— . t^msluacnt that 

of stalk eng* 202 ). 

Djtstcito* a gotoxsa *» ms?®* 1 


1 1 











mis 8 l»t» sight t$p«u of 

2 » Figs* 203 - 210 )* 


-•;/ m 3 ;.ulsg hoo> 




soot i Slsisil** a©% t l*«eU*a» aliori# OIH) purt ourvoa 
tttmspiy# tip paUaft^i mil thlflk «nA cogemi li»wn ttUtel 
©oatsot opa-qu® Clig« 203)* 

DloUito* * isMif nmrglfs. 

2 * t%| f w fc tittiAif ’ curwodi 

Foot t sfaplo* ao% » MeUsA* hyalittOt Mfe « 
tip palttMi mil tfeln sad mootlkt 1 mm wMai oonteafe 

trmi&lmmit (Fig* 204 )* 
olstxib* i Potlolfi* 


3 * 

loot. i aiaipl®* s®% i SBfeJL*»* Up potetmii mil 

thick and smooth! Imams wMm MMt tewastoMt CFig. 2053 * 
aietrib* i Loaf ©argla* 

4 . 

Mot i JtfMpilO* lo^f i Mis»# m**r «ell loiter sod nasKwr 
than teml abort o*il* tip lateral mH t Mm mm 

rugose, ivmm wirf*f eontoat timaslmsanfc (i&s* 20ft)* 
aistrih. f Grig* - oppor W» «* a ueglii* 



mot i -sispla* 3»s callad# terminal call 

longer thus otter*# tip pointed! lateral mil mmmx 9 tbitfk 
ana inigoMi cross mils tMslss team u&das «t«t trans- 
lucent (9&g* 207), 

&lst*£b# i mm» Petiole# tmi* mmml» and GmlfXm 


foot i Mo* teal*!*# B©d? » Peltate* 4*©allte# eoaalXe# 
l~oell title* disc# ft w fllo * to e p lrtemU i «Ui opposite 
to omEi otters enter mil thin# eooioas wi mb ® ti*i o»teot 
granulated txansliiQMt (Wfl* 2091* 

ulatrSb* * stea* Petiole# leaf# rad tool# calyx ate Corolla. 


’ f ?- .4. .-A 4MM(I txmmlumifc (Fig. 210)* 

si&atrlb* * Author CUanaota* 

iji s \Jt4fo <% p»i 4<W§|S& ifa3 

tliia specie* tsham mm m tfpm o£ trlotiaaM 
C Plate 22* Fige. 2U~21?)« 


soot * Slot wi.mi.blMm Body * jagtlre* Iq pllut* giq ptl lo aa* tig 
palnMMi will thla and maotHi Issaaa wbtei a oata nt %*•*»•* 
leswat (fig* 211)* 

DiatrUa* « stlgraa* 

Boot * 3ttpto* sedjf * SBtJjfe# flagallata* tig iswadtodi will 
this and caoothf iswm wtdi** narrow at distal ends «®nfe*afe 
fc mnulwomt {Fig* 212)* 

Dlstrlb* i Corolla *» lower ssarrae®* 


mot * siaple * so% i mtim* tip pgJjitadi wall 

thlctk AMi rego®ei Ivon wldai oonfcattt iFlg* 223 i* 

^iafcrib* s l* »* wirglii* amt - tipa. fail**!# and Otiv« 


margin 



***ot S sim&m* ao^r * cwnfl# fw» 

s»m«Sa4i «U thibfc and mgsMi la*» widai mtmmt 

tnuislucant (Pig* 214)* 
r&afesrib* t CalfWE aargla* 


foot s co8*»uad. Body * aatiwi* danw 

Mill thick and a»®ii** Immb <dd»i wwsiwwiiag 
cjontaet (Wig* 2X5)* 

jdatrito* • £®«ry nail and baa® of style* 


:!! 

















this isgMWto® tfhoss sight typsa fcrlehuiase 
pl&tS 23* Figs* 219-22*)* 


toot i siapAa* Body i mMm» ^mvt* vm et# tip 

psixMSi «*U fchiefc satt mmMn Xmmm w$m$ mmtomak *xmm» 
lucent fflg* 21,8)* 

Distrih* i Ovauy# 



gull luljyf JMHMk ]8liMA 


I 


i&^kSa* ae% * mUxrn* @met» mllm looser tHaa 
tip pointod* latanl wU tMu and P»iM»* iw» 


> -.ip 


fcdMPll 


kUOOIllS. (Ilf* HD* 

tstM auglMi of Loaf* nxaefc* oofi Coly** 


Foot s siapi*. 10% * mu**# 4-4 oouod, ijUAfea®, «»U» 
lo n ffif * that* ^Ttr 1 * 0^1 twndoftl cell owppos*# Lip poiotoiif iatwrol 
tliAri* jj4jaJA«pwao #**& jrtagoiaei ceow® mill %MW ©atifeeet 
txaoftXuoiat <Slg* 222#* 

p fyfcpih ^ $ StOfft* FOtlOlO* Hit Hll l2®0C!fe ** MkT®te* POWSi'^W^ 

• § t | >,' 4, ^vi.x BHUCOdyft# 

Rrt I aittfOo. 10% 8 4*5 celled* iliifew**- 

tiateai *1*11 >4 essiiee. eeUo looser tism **o*d$ tmmi 
l~o©ll loos* narrow md fl 0 9 ol lato» tip wmmd*&$ lateral 
mil thin and rcgoMs aeon wall* tfeliu Aw**** wfcis* w»wmt 

txim£4oooi8t (1*9* 223)* 

BimxiMm i *mm* inot* ooo Podlool* 


, i same®, not vioifcl** «®0Pfc aorldii#* 

4-o*il<Ki, ssasAte* l-oell ****** 41oc* fomllol to 




SO* 

Hi 



•ad txmmkwmmt of mik 


(Fig#* 225 & 22* J« 
Matac*J». • mmlM 


•Shi* qpac&M iima @2*twa t are** of 



10 ? 



mot * sju$e>l®* * mtMm 0 long* aawow«« mm 

msmm& ti m *tU thin and mooth* lama «M*» *•**•»* 
tvaoa&Mab CF4g* 229)* 

tsjLiitxib* • st®®# jm&£ * lover eMrfleee* J?e6i®el# umi Q@X%&» 


Woot t visible* aoty * Mfel9»* 0»— *» €»iml# tip 

ttU tbin mmim «« eaeetsbl tewa **0®* e«t^ 
tssaaiuoMat W«* 2301* 

Distrito. i ymt and calyx - wr mmmm & Mr^to. 


ty i mt4r©# ehMtpiy bent e*i one sM® f»» 
«0.1 bhio* etxaigbt aw* «*»*&* tom* 



mot. i ajfeplo* Bo% I »***•» € flOCtt» vffir «A1 
narrowing to pQiatsd tipi laUl *M#*t awottsi *»*■» 
*i<Sej oomtonb fer«a® 3 .«»t <**«• till* 
siotsli^ 1 Stma, mm hm£ - lout* mutum* 


entire* •tcalgut* 


l>roftAt i&toxai Will tii iflt t awl 0*0*® t&toi 

Xvmm. i!4it contoot traasliio^nt (£!$• 2M>* 

Dlatxito* i Stan* 


Mot 5 Hot iriaiM®# esswpt MurXiag. * »*»«#• ^ 

IpMatil thick diac# pa**ll*l> to «^13Li 



t omsw 







mi® ^pastes ***** mlmm typ»® ©fi txisjUwae® 
(Plate 24 * Fig®* 238 - 248 }* 


i MiUidi 3U**9» £l®anwu«* ( ^ ^ Im ■* ” * ^ ’ 13 
p@ai nail thin and iaoefehi Iwmm m$Mm$ 
• mm m&d mllM^im CFig* 238 }* 

Xomr swrfa oa* 


* auqpte* ao% * mt&xm* JUmg* tsp m 

mOX t tola mA rutpsai Imm mxntxms MM* txm *lmm 
{ Tig* 239). 
rdatrifc. i stm* 


mot t isi a©% • ***4*a# e* 1 ®®** ■auaiiiet** j^teteni 
ymXt thin *»d xugMNii Xiwii «W»l *mn»o»4»b nerr®** teesrils 
tip* cxMiswat luwialnnmt (Us* MO)* 

Distrito* * GmXgx* 


4# 

S^ot * siiaplf*. Mtr * rntXm* •*•«** *** peiafeesi* 

miU, thi n and *t*g»«e§ luam «S4a# «i**ipo«I*N| towrsi® tJpi 
oonfeMit tmswtosenfc (Fis* 2411* 


Di#trlt>* t tM&M •* Icuter ®Mrf*ee. 




soot S SilBpltt* 


JWJflSlefcl nail thin 
lucent (Pis* 242). 
xalatcito* < Anthers 


» aitirt* eareet* «grUa SrKsal* t 


•nm i 


ajot . atapis. ssxfe' « satin. curwS. tip wu^aoi »U 





thin Mid mgomt lone* content translucent CFif» 

M felipePMriO 


loot t staple. a©Oy » stiff* short, dentate, tip jjotateas 
wall thick ana mrsummi %mm «UHi mxvsm at Olatel ends 
content opaque (Fig. 244). 
i Istrib. i Leaf » margin ana Calyx. 


foot * Siavl*. Body x Entire. filiform, upper cell longer 
than loner out# tip rooiinsai lateral nail 
cross nail tMni lunon wtdet ceotewt tcaaaluaent (Fig. 24S) 
xaMcife* * me* i#@ai « «pp f eurface* pedicel ana calyx » 
upper surface. 


r* » 


toot x stialwa* only larking visible* Body * Peltate* 


•«i.. i.^m .11 titkdc diflfik calls 





112 


LQ# Wtt 


S75.1X!?*. ' ' *v..lryvn ' 


root i &iinple* Body * i&fiereiitlatedi Ml# abort* 

Jsro&eter than long®*'* head globular* glandular* dose of wany 
cells; colls largo directly seated on the stalb eellv outer 
wall pxxMRlascst and aooeths lumen «#d*s oontsnt granulated 
dense (fig* 247)* 

niatrlb. t Corolla - upper serfaa® and others. 




mis species abosw tissue types of trlcfiswaes 
(Plats 24* gigs* 249-251)* 




soot i Sleplo* aefly * ssntir®* ereet* dentate* tip poiatedi 
mil #t* or thick sad veacxuooae* lumen wMo or narrows 
content opaque {tig* 249)* 

Bistrib* i Ms* leaf* aeaet - margin and Calyx* 






Wmt * dunlwn* only Bsaarlclng vialbl*. ao% « Circular* 
4 ~cellod, Peltate* Ml thick* parallel to epidemUi 
calls arranged croeauleei outer mU thin and mmmt liraw 
vidas content light granulated (fig* 25©)* 

Matrlb* i stera* leaf* ’tract* eat cal*** 

3 * aicaimiag glandular oaellaM 

toot, t BcN^f t Mfierantiated* atalK lomas* 

cell mch longer than impair Short collared will 

gltf ; ■ -• . .sllM* ©UtOr Will thU* MMi flMMtftft i®» «**•* 

content translucent ( Fig. 2525* 

Bistrib* i corolla * toiler wrUai* 

yndmli gurnffr* 1 * 

fMs epeciaa dMMi Have* tarpM of tri«t*ww 
(Plat® 25* Figs* 252*254 >* 

i* 

j&st I single* 3ody I snfcJxe# lq«Ua«« tlagalla tc* ti|? 
rrmufliod i will thin and ecootbi Idem d^et content fesai#* 
lucent (Fig* 2521* 

Matrib* s corolla ** upper mu M 


2 * 

»ot I Cof^ouaa* uody * stout* fusiiMBi* dentate* U» 



t to* *®M*m <l« typa* «< txlx&MM 

{Plat© 25# Figs* 255W159 ) • 


soot i »t 3o% $ wttltlo»iiular# ahlftlA"- 

UJs® MftU tMcflc* pax«U«X to ««Ua t^MUm 

£mm qua ml tel %xm parti oistas n»U thin ami aaooth* f»at®nt 

6tsk {Fig* 255) • 
rxtntrlb. s 1 4 Mf* 


sldtiatii lanei* Hides oonteat 4a rt and granulated Ct’ig* 2»l* 


Dletcftfe* * Corolla •* upper s urf s ee. 

soot a MiMftim* aody * PifjMW B fcla t adi stalk 2*<silled* lU» 
rsetaagulari head large* oval* 2-4 allied# striated# outer 
mil thin and mottii las* aides content. dart of head* and 
translucent that of start Cflfl# 317). 

Distrlb* i Celtic - lower mA ovary* 

«* 

met * staple* Body t Differentiated* start M MlM 
terminal oeU alert collared ones bead f i lled* oval* with 
long dar k striatic®# outer wall this and lateral ml 1 this 
and eligibly eonwaei ernes mHa t h i ni linen aides content, 
dart, of head# granulated* enUdpsleg of start dalle 
(fig# 238)* 

Mstrtb* * Anther filasaata# style# mA ovary* 

Hxst s BiMplrnm Body * Differentiated! start very tof* 
ou l tlasllulsr * cells longer then broad# eeflept topsinel 
abort collared ones head large# globular* 

outer mil thin# mooth and vusioirttia# with an apieal poatfii 
content iSart off head and gmsmUiMh mmmmmmt that off 
stalk IFig* 259)# 

Mstrrt* * stsen* leaf • PedteX# end G*Xf*» 









Iisia •££&&& §si 


mis species four fs^fpm of 

I Plato 26 1 Figs* 260»3NkS}« 


■■ rov.s £& 


Boot » mfc visit**® mm w* mMm* * anltafco* uailti- 

aaUalar* sasalia 3 haal*< tmoh 4 iac* para**®* to qpMortai 
e®X*» raMatisg icon a w iill tsoiiow *•»! — > •"•** m*X 
tniii* wsmateh m& mmm&t tmm «I 4 ®* ®®ot®*** pwwl*^ 
tssnnXnooBt I Fig* 260 )* 

Biatrili* » im( • M 2 M 1 «n* Oaljf* - upper mm&m* 


foot t sin#*®* So% « Ciffttroatiatodi ®fe**K ^sort or *oog» 
2-©ell«t» «ta*Ui rectangularj Us®** #©^elar* 2-4 oalliwtf 
©oil® largo. gXanaaXar an* ancaagsd in a tlar* ****** **i» 
aaa wwtti* oontost g%mml8&m&» tra®«*ii0®®i CFig* 26*)* 
tisfarito* > corolla an* ovarar# 

3. unlsarlafee o*aa^l£ 

soot; i stop*®* Bo*jf i PXif a rsflt 1 1®ta* i ®ta*k* 3*©eX*®$. Ifliig 
or sterfc* q#i*a longar than iseoa* (Fig* 262 ) or *aei®®gi* 3 JMF 
CFig* 263)1 lwaA *-o®**®*» ottMQ* ^»rt (Fig* 262) or 
qp&t* large (263)* tagaftan* glan fl alar mil different **&* 
rout of stalk eel*#. rewaling wtlffll# Oasfcn pwlnant 


af»f|afeAetfi|t wll# thin #r and lama® 

«oat«t dark of M* tianaliiostti that of stalk iftm* 262 & 
263)* 

Bigtsife* * omoUk - opptr owfus®* Mathura - fUaamt* 
and saifMXo part of stylo and °sa*Y* 


4* 

root * Ms^la. ao% i »iffwe*itiat*% stalk Iona# >§ 

, ©all 



D4®tieite. * Stan* psdiool* and €»1|«* 


2M® npm$MM shorn Wmm typa* of wlrthawaa 
(Plata 2^1 Figs. 266*2*8}# 


Bsofe I siaapla. 30 % * antira. ******* tip polntadi *all 
tiiick sad ttaootn* lun «Wai m**m% t*wd uo * ttfe ^ 

siatcib* f calyx * ow®* wfa®®* 



fmmd glomX&r* mUlo»Uiilar» slswgf a * glandular mil* 
arangsd $& mm vir tSml tlar* la t e ral mil thin* mxmth* 
m& slightly qhiwix* conatrlated at Joists* outer sail 
thick.* GXQ&& sails this** ssafcanfc darfc ®®d ©ellarad 

«all» txaaAoonfc that of stallu starch grains «o«®d 


foot s M»&m* »s% *• sail*** *•« f il ifor m mil 

naiali longer then Iwead# tip soim 4«4» lateral and cross a 
tMn# awl «aootl*i Ivm® wM®$ mm tent tmntfWMNfc* with 
scanty starch gmtos (flg« 

Mstrih* 



foot t & Inpte* 39% i SBfci**# 2»S esUacl* ClMie*®# Hip 
xomdsdl ©alls Iwigesr than bWMMi* feasal oall polvtojasi 
lateral and «sdot mils thlai loss* tdstoi oonfeokfc teaasli 
cmg. 270}* 
iJiStXlO* I Sfew* 


SS3o% I sispls. »% I M osllsd* mMAAmmAUAtA mmmpt 
UeaOxmX m&X$ mmm immam «taa longwr* lwwrt—i *®H 
large* glonslar anA gln11wr » «Ui this a»i scoofciti 2 mmb 
itfdm aoafeoafc trsMOuosnfc <«ig* 271)* 

Distrifc. • «s»»31a - ti pm* 


mXlAm& om$ imsA large* 2*4 c*lls<l# **12* l©&g«r# arrange 
I«s»ai2»i® in a *i«n nails tfeto antf m noth* Imhb 
mntmt sferfsfceS* ^wwalsr* 4 *«fe of ImaA w*A ooHared «H» 
juuS tamostoosiit thst of sfeaUte (St#* 272}* 

Msfcxto* t stwa* lost * Cslyx* ssA ossry# 







&HAMAtxm of r ms figures or plate — 27 


X K ii BtMW MMI ftC» ttMtfOlUl pkLfMOfc pWFfc® 


fi®#» 273-281 i ftaaMa flaBlaetAforala 
Fig* 273 i StsB® 


»t«. 274 




W«. 27S 

»tga. 274-278 
fig* 273 
Fig. 280 
Fig* 281 


* Leaf low® wwefmm 

* m af oftcgts 

* 8 t«a 

* i*a£ awfug® 

* calf* upfsir * 
i Ooxoii* lawm w 


fig®. 232-283 
1%, 282 
»9* 283 


m 

* Jtsrr-^fe ,^?oc4n.ia 

t Laaf 
I atei 






this mgmim, &mm mi & it typ®» of 

C Plate 27# Figs. 21*481 K 

1. Tij^Wlilllit y *" lltol1 * 

soot , alapl a. M» . MSI*.. «wwt. WU1»*' *** 

KMBifleai anil thin and aaootht luaan «Mat wntant **■“*“ 
luoaat (Ei9* 273). 

Bistrife* • 

a* 

l«oot I ata*&*. 8o% i MUxs*. ocifilmi* *** 

titick a»4 sroofchi lw® *^a* sm^nt. ms* 

(Fig* 2743* 
clatclb* * L«®f* 

3* itofrflMMT Hffflwft 

rnt . afcnpla. Body i H«Ua . ahort sharply hoae *» «•* 
aida as hook. Up romaaa, «tfll thin and »*»«« hmm U0». 
nariawdns ahum, oontant li g ht yUfcMf (Us« * 75 >* 

BliArik* s umM ©«#»• *** ar *® fc * 

M d*U. **» , d»Ur». amet. cylindrical. Up roum* 
littfifii! mrn mmm *«Ai» tni» mm m mm$ Isms® ^mat 



i 3©ilf i 3HS> 

tip awaiMi mils teg«t t*w» l *mA 
art Kw&mm cccnw mil® tMw Iwmm* 

f#iteti (Ho* *W# 

pi«fc*£&* * M*» art Wif* 


K»t t KWt. irtUrftoi®! 

tnicM <wU« •**•» 



uppar mm (Tig* 281 )t hoad 2-4 mlXms&t outer mil fcfcin 
«aoUi amt vwlioiiXitof J&iasal and moms mil® tttikfct 
@mtmak yallow (fig* 230*281 ) » 

slafcrib* i cal^as and Corolla* 


i m lapte* »•% * &*»a&tad# Hand and ddrtHi 
eaU A «®Gfe* tip procaad aa feaoif vggm ®el& Mimmt® a« 
one toag latasal ai^«3a^»# tip* latar ail 

tMn and antHii 1 mm wMm mm taut dark itUna CH«* 3**> 
slat aetl** t Mai* 




mot s aimpl®. ao% t mUm» loo g and cylindri- 

cal* strtotttd* taraiml ©ell Iwagwr fcH® lowr «Us* 
tip fwffldol* will® tfela an* mmoth$ 1mm wM®$ mmtmt 
darfe yollow {n@m 23S>* 
xaMcIfc* t Mt» l*@af « ap* •»* 


S* . .fllMEflfllifi 

itsofe « ainpl®. Mfer # **S oaUea* £nra»t®i MmI ^swk* 
vndMteular* tong *asd served* «®U» ***» 

tip® i^iMi Mml wdl tshitt «**d 

mutant dwrit fMmt (Mg* 20 *)* 
i&istxdb* s 3Wi and l«®swB margin* 


mofeHf lunao «M®t 





ttiji tfmm m$m ol taeto&mm® 


U IfiiUtillMir wmaMm 

W&ot. « 1 Mgr » a&UUe*# flawwsfe# •%*!»••<# pa^illa^* 

tip somrft «tt thte *sH w^m *»» a***®* 1 ** 

t^%»r4» Mufc&I «afts «a»bwfc 4**fe tVig* M®U 

T?ltt%fffi¥i * Bxsac'fc# MiilMil* «nl CStlgfH MMPgls« 


toot « Mr * wumiar 3 ms» «* 9 < 

up poiaMdi fiU «IUa M* 3-w*® **&**» a * mw 

t»tfsi®flsi %Jpi PWH a n fc lirigto yvUov U*i** 
r4»trito* t MU *a® PMiml * 



m 


&m$m» M m Uai# striata* 

3M0i tin Ottawa* tip *o«iia®i latosol 
Iimo odUBw «®*stoa% *•** 


*• 

$ Slav*** ■#% t atte&*» M oolloa# m&Xmt* 

steAatei* t am&xml mil lone* tip jotatafii latoml mil 
t'niofc and rogpwt luoin tdtat «wt*»t tail 3f®X3»» CFls# 2&SI 

Blotelta. i Mi Mi« 



IM 






Figs* 285* 286 t Sta® 



waot i m vUUU «@Mpt lawking* Body * 9*3 Hurt** «*&%&» 
osllular* aMalMlte# Mall **iU* Mm» mil® rntrnmm, 
la m ©tsreutar tlar «swml Mi© porous o#»tr*f m®m mXX 
Mila# slightly mmmt mud rnmem§ tan wMe§ mntmt 
m& tmm&mmm (Wig* 2Mh 
BSMfiM* » «**« me hmMm 


hmd ZmmZl®d# UflaUd# globular* outer ml UL thins 1mm 
wMmt mmmttit tuaaaliwofe of tan* and Mi of ***** «*U 


mi* *p**U* ms** ste fe^pw of trUHeo** 
(PIaU 29| Figs. 298*302)* 





mr& 




noot i aiap&a. ao^f * utttoa# iylliiirlol* tip tmm 
1 m .11 tel® anA ®asotti§ laaatt ifUla vu& vasiadf 


it » O 


mil ***** mod smmthi 1 mm vim* mxmw at Alatal 


Diatrib. % cmlm • msgin* 


9 ( 00 % * S&sp&m* B&&¥ t Blt§mmtSMtm$ Ittlfc 1 Militia W¥ 
ahoffci hlMWil las®®* 2#*4 €!^Ja#4# Inflated f €Sttf6®P IWiX 
.moo til and aosiosslatei ©row **H <***•* 
gro£ 2 & 3 b»tedi of hwtd and Aa*lt of w>ts3X (ttfl* 30U* 

24stwU». i oaaaUa - Umae auvfaaa mA 


m aaMLsaa*&m 


tmt, * »dy * ni flwaniiitefil mmun smmm* «* 

loner call ante longer th a n appar* teeite# ooHaMd ©i 

| Qiiiimili «*U* aHeaogad amaiateljf. 

iMtmml mA enter aa Ua tel® and aaoote* »aa »Xi i 
content tec* of M & aollorad «aU* m* txm&mm 





■mm* i 


nils mpmim ttmm *w*r tjnm of triel**®® 
29 1 mqrn* 304 - 309 )* 


2 » >2*. •- .3I.&9& 




(§ 5 # to (Fig- J 06 ) in 

sfesst^ffljyiasff* raOJjttJLog iron •>©£*•§ ©ater tail tala &i 
araoofclii liiimn itdyfl®i cKmtmt <flax)t ( Fig* 3®^ * 
uijsfcsrfUj* * s*w»# &hCi and QamUA ** ifpf ®arfafi»« 




ailaUaf gto aftOaEJB^ajtMteteC 




Body t eiffwanUntedi Mlk tomllnd* 


3 ©Gt i 

assort# ©all teotaagutori ftand tors®* 4<M»ltetl* ©nil® %fis3o* 
&rra»g®4 4a cast tlar* oittat «U thin* wmim&mm ami woth* 
mntxmt dark (Fig* 3075* 
tiatrio* i AnH mht fiiaswnta* 



foot $ 3 Jj®g*te* Body i Mffaroatiatedi stalk 2 Mmlla&* 
ifiiart. (Pig* 30B) or baaal call wry tong* oyllmSrinal* 
uppar ©all oollarte (Fig* 3©95i hand law* (Fig* 

3085 or flrtttflaUaOMr* ©all* almgatad# aoaa^ laterally 
in on® tier (Fig* 309 )i «*W mil tela and •■»*«*» «»fe«ife 
light. gxmaOated of hMd* dark of collated ©all ^ 
tr«aslo»t of tesaiaiag stalk ©all (rig* 3°® * 3s»l« 

* MM* aOy* and oanUft - tow mb«m & 

tsargin. 



TX$m 


f!g#« 

298- *3 

*; 1&9* 

298 


299 








^ i *»5 aen&mX* mil* 

ffifell ■tafiWPt# tJLp 
tehs <3*®®S mU* tSMm 




3* MiM&MBmmM. 

is»fe t wot vSmSM® mmmt mxMm* * 'mltMtM# 3-4 

mlim* pa— m milm ommm® 

oater mil «hln aaA a— I— » *— * •— 
gaUUMt&h (Fig* 1)* 

Matrix* i Mm£« 


mot t — «&»• io% i ®*» r * lors ^* *"* 

celled* CiUi temgw —a —Hi ®t»rt 

cell*— «o* llwssasi —i —Hi 9te^*3ar* HrtW* 
out*r, utM«l amt mUm *Mm m* —otei 

U#it. ftOJyonlJii C9tf« 4)* 
datrito. t lasaf* 


C Plata 3§i Elga* 3-6) 


i # *—&• %i& wm&i la — ml 

mmvmt light fp—l—Ki 


toot t Single* 20% * »' - j 

mil, thftoic anl %mm 

md milAmim <*•§• 5 ** 

— 3»* i 3tea* 


\.'t. O&jer' „i - •*-' « i -HM)UM W » i *#* , (I »*'*»* * '-•* •' 


V? *1 V 1 W 9 


t mmsilm, sKdtMAlulav# 

j^csdU thioH* |>mM m wtommA M mil* ®xwmm 
%h& i^rliabwy of OMBitacaX twUtaw p*x%t out*®’ wil tiiiA* 
^walcuimte* «el®a&isg «*• Mfe mm mils tthim 

Iwson i#JW#i CDfttsBWte ^pw wwitolMdl Ammmi { ?i$* 
ptitfcrfK t stwo* wftlalii imfcf# m& oysf** 


&d£&4ft 

min sp@ol@s 

3Q§ Mga* *M&)* 


.item frost t tfpn® of tx&efeenaa 


i* 

in<»t i Ma&* . io«^r * 4-4 c»u«a* •*&**•* **» a® 1 ®* 11 

mX%m of mri*t Lmqthn iatanal nail tiite aaA nigoaoi 
cros® mlU thtni Xmm naneem «mm* **#»* X^U 0 «i* «®4 
gr«»lAt®a (Vt0« T)* 
uistrib* i mflorroomoa #sei»* 







wot , atavte. aody « *-» «*y *»«• “**< 


ttagaMata, Up roraiai «U» UrngK th ■» «*»*»» iataral * u 
fcftln on« vrrrueosoi Itsaon neirtoMi «*t*t U^it yeltewieb 

(Kg. 8). 

nlstrib. * SWtlola* &■•** InttoKwoenoe wds> a*aot» M( 


cnii 


H# 


% mPfMlfl 1 m 

mo® 


3« 

soot t simple* a©% « lal tiagontilatrorti stall* 

distal part bwMdar# baad# 4-<*dUtoot§ elongated cM&la arrac^iKl 
liwgt'twi'flM* An a tier and lataa*U^’ ORgoat*li wifcar til! tiito 
mm&tMt Xmm wM®$ ooatanfc U# gxaattlafcod trig# 

* Mtiolft* loaf# iaaQ»a»« aasia# and Mtt* 



Fisot » Simple* lo% t BtfU—owtlo tafl aUlk **"*» 3*10 
wlM, ©all® longer than bread* head globular ImwHo*! 
w n« tbia and sssooih* lawn «UhH ooataot li#ifc yeIlQ«i®h 

(fig* SO)# 

Diatrib* i ninnrowwm axis# *«•** and ml%%. ■# l«wr 
racfin* 


•mi® ®p«wi*iw 
{Plat® 30# fig# «>• 


sIkm solar on# tfpo of trirtww 


1* i.ftia@riat^ alattl BiM 

mi siopi*. ao% • vumm***m •*»** 
hyalin*# Iwi ealla r^aagidar ®seo®pt towtoal large 
inflated giaadwlar ms latoneal mm mmu «Ui aa* 
.mrn&mt Imma wl dot «»mt taaotflMM* C*t*# 115# 
sistrlb* * »Wc»l# awot • toswr *mr^c*t ctlgau 











'■* ^.4 
mmw 


nils spsolas show ool| on* fegfp® ol tet^hon® 

(SUMM^J&tk ill* 

Bsofc * staple* B©% t BlHwwtl>*<<» Mlk #»*%# l«*«all®$* 
l»a«s gutlnefe* Saif®* 2*4 «§ 21 sA# «eUs asmagaA vwtlmUar 
4 si a tJars «§te«r «U «Ma» mmm a nd «Mpofeh» limn wide* 
»8it©«t ginaMlatafU tsmal «m ®* kmi* 0*®»® yellowish 
that of sialic call (Fig. 12). 

pfstrfb* t Xrfwf; * ittflamimnm mSa# swwst# a**A Cal^s* 
Fimnlm. tamlli 

nils specie* utans too® *arp®» of tgiOwmm 
(Plata 31 s 13 * 14 )* 



OtXlJltXlU* Up MtU UUUl S#®@fcltt 

i-,» 'V-^v.k'^ •! %*'- t£ "Ls l'u^ 't ■';<<* »£jr .A 4 4 -j? tmmlwmm {fig* 14 )* 

!Ptl#trD&* v Aufctowf * 


toot i fUnf^T 3®^ * e Ml**# M*et# **»rt# «»a«sai* 
#fcriat^ Cflg. 16) or «noot)i (tig* 15 >i tip palMM* *11 
Ma aaO «Maeth» Imum wid** mfewfc tisMJMMt or MM 
{fig* IS *& 16 )* 

BlatrUi* * Corolla *» wtr aurioo* «®a Mil «®i 1 mm 


{plat® ait figs* !«*) 


l. 

foot i s&zg&o* aafly * afeire* &®*i ; 
tip palate*#* «U thin sad rogoss* 

tMliSlllMBt (Fig* 1?)* 

Distrib* s tffcara an# WfllflU. 


foot i siapl** * mum» mm 

l*©»s®r ttM «s#«r 
wU MM Mtf n^owi 1 mm U 4 #i 
cUttcffe# i L«a« laarglo m# Csl^x* 



Body * a aXoBgated mllm 
m* tip pointed# lotemi wii thin ma 
til thin. Ivmm wMm tranaltweafc 


woq % * ObppowMX* Body t wUiA* •nttifWi arwsfc. dilifor®. 
mUM U>ngm? mm broad. tip pointed# lateral mU thiM and 
mgoaas croa* null® IMH law® aids* ibbMM te W Mrt— — * 

{tis* ao). 

Distgib. t stem and Calyn aavgiA* 


Mt t Cowpemid* Body t fr oaltei. *f*tisa# #»rt* 

©e®4«»i* tip painted# lateral tell tht®fc aod nenaMas®# 
crow tell* teirfci Uma aid*, content tranalatettt {Fiy. ai) 
llatxib* i stoKs# teal* aod Cilpi aarpin®. 


is*, 4-6 odlii* footed* c»ll* 
aperingi lateral mil tein mm 
Itsaan wtd*i ctetent tmaiteHit 



B»fc 3 S4®jpi»* s >4 OGll*d. «re©fc» hyaline* c&Undrieal 

tawaiml cell sagittate, i^Wte# iiaiawrliig to soewa snelg 
lateral nil thin m& rugoaa* &mm nail® thing Hunan vdUtet 
miott traaaltioettfc <vtq» Z$U 
siaterJfc* * corolla* 


MAM (Fig* as), or 2-oailod, mlmmm* m 
rn&txm. (Fig* as) i outer **11 thin* «©*»«# mm 
uMm oaatmkt tmmmi m m ate (Fig* 3*)» «* a*** 

c Fig* as & as ) » 

Dlatrlb* i Stan* LoAf • waciABA* Calgps 

isssit uwusy* 













'ihlo &pmslma art mm aim typ®* of 

i Plato 32 f figs* 27«»3& ) • 

i«jt i sistplo# i 1 mllUMlfl «so©t# stm?rt* papilla®®# 

tip pointed* wOl thin rnm mg©«®* Imm ««•! 

U^n and gssaiulated (ill* 27)* 

Dtetrib. i S4»« nos?!** 

2* 

ft»t i 3©% • 1-OoHod* **®* ft<s ® 

to ut iwm mxmmml* mtmA» %ip mmAi m,U tam «wt 
wnothi 1mm *§*m mmm% %xmmlm»rn (fif* 
dot rlh* * Podteol# «w* C©*@11» • flPP** 1 «wSa«i# 

3* B^oeiteiag-gaial^ 

loot i staplo * a®% i satis®* #s«ot* oilgtatly mat on ono 

side, oonical. tip puiatedi UMMl •»> «*• ''* u, ‘ bli “ 
aau anoothi 1 *mo widei eontaot trtnsluoent t**9» *® > * 
Dlatrito* f doa£ * also® v*in»« 

«. iicolinUt aaswsk 

mt , utopia. Uh ■ - **» * »“*»• oui:w * i * **» 

pointed! lateral and emm m01» t-iin and aMOthj Uw» 

h I O q i content twmsinooot Cf4«# 3°>» 


mflocssosnoa axis* Calyx » ugp 

I OBKOllft* 


5 .. tUMtosm 

•foot t ada^le. lo% * 2H»S »IM« mafolm* uptwfc* fHifeusa# 
colls l&uefst town tapoafi# tip 801®% la teral xa& cb®®» walls 
thlxii %wmm wid** mntmt {fig* 315 * 

DiStTlte. I 9 Mto aa* iaiJ*»w»J» axis. 


6 , misarjafea . a opiBH 
P B0t 1 toinpflya# motsy 1 to*! oaXle% awtim*- ootiJ^SBl* tip 
poiatpti lii—1 wall thla or ttofc* sM sswtto* «o®» ***** 
wide* omtaafc UtMlawat or graml**** 

(iig>* 32 & 331# 

jDisteito* * Calyx - lower surface & margin# *** »s»lla » 
t^MHT *StStf«C». 

7# 

a»t * simple# 80 % * »***•# 3-5 oellsd# «wo» tip 
pointed i iBtp* *! sod 080#® walls thin wd seoetlii lams 

widsi coatsmt translucent i**®» 24 )# 

Distrito* t inflorescence axis# mMm&* aasi Cal^fat 

aarfam# 




ttoioallu lar fllnaawlig-ffi lttBfeg 


Mfc . Mwto. 90* * *«—«■*** *“ 15t < * SOTt * 1 -° 8Ua4 ’ 



tmtf vnf large* gleimaXair# »p®* eardafe®# 2-4 «Uii« cell# 
arranged la one tiers enter wall this eti sswottts Iwea of 
h ued cell# mb eiders content Ugint ^ellowlah (tto* 35 >* 
Blsfcril** * atsoi* leaf - lower surface# xnfiormienee «!#* 
and calyx - »FP*t surface. 


1 1 HC | % Jt I \ Hi HI 12 v a I * e * mfmtmtMtMt mik laBg« 3 *? 

celled# cell# longer than iwoad# «m mrt# tecwiael 
collared ones head «saH l**mIX9&* globular# lata 
mil IMS* rugoMi enter and ere## mil# tisto and math 
«rat®«st gmialataei# jelled bi (fid* >*}• 

BdatriUb# i im &£ — lower surface & aargln* laflorae a e ace 
am* fadlml* Cali*, « Oorolla* 


Ms spade# m flea tarpe® of trim®*® 


(Plate 32s Fig#. 37-42) 


% I 2 -cellaa# met* miaal# m 
f ilm long pointed tips enter mil thid 
I jbaaal call wider than of the apical 


Ml 


I** mmm 




■X ta 

asset* tMNcndMOL 

, 0 mKmwtm to a iSxm pm iniai tips lateral mil 
hta aad smoothi cross wan® thioki lwasa «3Wsi 
toward# 4iatal sod# rootaofc tssodlucMBt (Fig* 


Distrlb* t x*»£ • 1mm smrfaea & awcgte* Caiyas - **»«? 
sisrlaos* orory* sod and* 


3 * ?^jgS£^M^aa^ 

root, s ajjqpXa* Body * 3*3 called* sofciro* «w®d# osXX# 
loogsr titan broad* tip poixstads XatsmX mil thto aad 
ratpsa* aroaa sail® thlm town w*da§ *>AtflAA tmmXmmkt 
(Fit* 40}* 

Disfarib* i Sts©* «M MIabU 

BKsfc * sia^pio* Bodjf * PlfAwrant la t ®d f staXh short# i**o®13.ad* 
hyalinsf head iofXatad# 3»4 aallad# with so ariosi aotsti* 
o atar wall thin sod aaoothi ceataat dans® with Xsrga 
granula® {Fig* 43J* 

Diatrib# i stasi# JL»@®i* ** tjppar asurtSsaa* ^raot# **adAo©l# 

calyx* rod corolla - wm* 










loot t CQqpouMl* Bo% « &l£gexentlakBdi stalk 3-4 sell, 
long* floxoous, basal cell ptdvisata* others narrowly 
elongated* head vary abort, 1 -eolled* round* mntmnt bright 
fallow of head* anti translucent that of stalk eslli 
{Fig* 42 )* 

Matrlb. s least* Pedioel* and Culps* 


this s®m$m ahowa aawan fc^pss ©* tar4*&wia«i 


soot i Qoopound* *@% i Matlxa# short* <x m£,ml » hsnt to 
one sMo as hook* facnlatl cell longer. mxzwtim to pointed 
tip* lateral awl mm m walls thltik and anoatht liman wide* 
content tsnnsiueant (Fig* 43 )* 
cietarib* i Calyx aargixu 


loot i diaipl#. asxfr * 4-9 celled* entire. long* HUiona* 
sails tojaar than MM ft. tip rounded* lateral wall thin and 
sparsely spii»i«mi* cm aaUa thin* Immm mmmm content 
taaslttoaafc C Fig* 441* 
eistrih* * ttUm aas MXaal* 



f feet t Ctonpound* 3©Ay i 3*5 @al*a&» oatlx* atort C?A@* 45), 
or long (9i«* 44 ) # ©oaieal® tip poimtoAs latoml mil tMek. 
and no&ttit oxaso mils thick or thftas lumn wimt mutant 
tranalucianfc or {pMttlafeaA (Hgi. 45 & 46)* 

> ^eaf margin. 


soot t slop!** as% t cifforaafciatoAj ©talk, *»«*UaA« 
oblong* oract* ImmA 2*4 oolleA* laxg** floixalxr# s»tor Mill 
thin a»<a amootht emtmt light f»wa«lat®4 of IimA* ami 
tcwMliMMBt that Of ®t*» CH«* 49 K 
:.;I»fcrib. s st*o* loaf# Podiool «a* Calyx* 


144 


andul 




foot * GmegmmA* %% • DiSforaatiatodj stalk* M ©@Had# 
flesuoun* aella longer t2i*n broad# gradually naxTOWlag 
front proxin&l to distal and* Imd l«esll*cu avoids lateral 
and cross mils ttiiu and ssootiit oontaat llgtit 
£Pi§* 30 )# 

slatvife* t t%pnr surfaces and narqlaa of araot and Cal^x* 
radical #aad ovary. 

thl* apMdas titans *dght types of trictanaa 
(Plat# 33 # 34 s Figs. 1140 }. 


Pont i slnpl a# 8 e% i eat ix«» hyalin®* papHloaa* tip 
touadsds mil thin and naootiii Irnan wid@s osataiifc light 
and granulatad (flgt* SI), 
clstcib* t sum* and style* 




warn 




3 o% i Satire* 4**7 colli*** flllior.v,* cells 
longer than broad# tip sounSt lateral and ®soa® valla tnia 
a n d anoothf liman wide? eemtsafe d ens e (V&g* £ 3 )* 

Distrito* s j*«dicial# and Calais » vpp» serf®*©®. 



EWhMihTKM OF THE FIGURES OF FIATS 


Fig®, 

43-50 

* 

imalSi MM 

Fig, 

43 

* 

Calyic msgia 

Fig, 

44 

X 

MBMI 


4S 

t 

W»f margin 

fig. 

Fig, 

46 

4? 

i 

* 

mt ™ 

ii®af lowtr «r 

WlMIl# 

48 

t 

F2mm,r p®4Ie®l 

Fig, 

49 

# 

lu 

'*£3S** 

Fig, 

50 

s 

c®ly% ugfim r «u 







1.45 



ftJOfc * Bittghbtm UOdy » (BUM* 4*0 OlUM# •***“» « 
conical* tip sounds lAtnsnl «U mso&th and 

at Joi'ctsi 0 XO 8 S mil® tHirti 1 mm w*dn» mMot i 

Blntxdb* * Calf* * Immr i wfUHi 


Foot » aiEsple. ao% i satis** M Mind* 

•U^btly &Q 3 cw@&» t&] p sounds latawol mil thin and 

airtiiwaiatl^ at jfo&nfc of Stool Mill oeom walls tM®i 
Iwmm widsts oonttn* tsoatlwotnfc# s»wmlatoa and ooUnpning 
oodUius pncslnfeant la «»• o»Ua 54 & S5K 

aiatri^* * Loaf - oppt* ®arf*»* aw* PMJool* 


satim* 3 *S «Und» d®©«wO* noil® 
souadt Intnsol and nsonn mXl» *3»4® 
i eontont i 10Mb »d qso m ila t nd 



inflated} cells larges outer mil tliiii* mmofch or rugoae* 
lateral wall thin m& srasotm mnwmt Uimli or 

granulated CflQj» 58 6 59 )* 
sintcih* f ^tea* Leaf* asset# ©ad Galya# 


mot « nn^e* sodsr « j 

nuiln lm»gar than tesads h»ad MM* shorfe 
glandular* outer and iatasnl mils *&*» «“• * 
nails thins Imtm «U»l sontant U^S an® g*m 
head* trasAwsmt that of stalk (fig# 50)* 
Distrih* i Stan# maf • uppor «urfa®@* 3K * ofc * 
& iitirglis* calyx* and OssolUi - W** 


teiehOMS 


this n*wi®» the** t*» tan** 

I figs* 51 * 52)* 


«, so% * MM§mw*M*aAt stalk short* 
3*4 »U^i aurieslata* ai 1 ^ cordate! o 
%im% tutor sail thin* oaowsoe and * 



f ram mximm plant part® 

, 

i '; 

Figs* 

54*60 

* 

Wwnlr* awcnrmani* 

> 

j 

Fig* 

S4 

« 

um£ base 

\\ 

\ 

; 

' \ 

Hg* 

55 

9 

f'lmmt psdlosl 

fig* 

56 

t 

stem 


Mg* 

S? 

> 

i»®*f sppse 

■ 

Fig* 

58 

t 

SttCftfe it. 

; 






mi* mpmeim 

(Plat© »i Mg** 



jtot t OampmmA* aoa^ * Bstix** 3*4 coai«3.# mil* 

Img m than t*@ad# tip poitefi i Mm 2 aM cross mllB thin 
«nl onMths Iwmki wldts OHiM tramAaoMt <Fi8* ®8U 


^niw«|feSagumi^^ % 


'F«sfc * siapi®* Be% I Mist* wo tertJted# tony* tabula*# 

Slagellat®. calls iongai r than broad* tip s»iate*i* lateral 

- iMlls UiSai 


>istsrJ3»* i 


■WF W- 

root i ste®ie. Sodjr « StlinMiMII »t»Ut 1 -callnd, »•>“*** 
uj^oaf parts IxoidKri t wtfl iafliH## 2*4 oaHafi* usuflF lo 
oca tior, outar wU ttOn and naooth, 1 »*» * 1*1 ««tank 
dark of sisal*. lights and gmawUtnd of h ®** 1 < pl «* 67> * 
^lstrife* * Broet* anti Cal**# 


mi® siroie® ®b©» *!•» *an** ®* triiawaas 

y>X*t* 35| Vim* 60*72). 


wot . sot vlsitl*. aody » a»a<o. to****. papUloao. 





mat I s t mtlm $ 7-11 ml l®&» mmm&t mll» 

toiig®r Ctaftn kotd, Up palMAt UUnl «nd csom mil® 
thin «i amootiif liana aa*xetf» •«**««* tr*n»luo»%. (M*» 10} 



TS*X £ hOUHd £sOI 3 pSAQt p&jrtus 


Ep» 63*67 
at* 63 
m«# 64 
fig. 65 
mg# 66 

Mg« 67 


* 2 te?to §s§Mmm 

3 TrtMlf ItOCMBT 

* ovaoEy 

s Leaf sawcgiii 


S iittfMl 

« S»efc 


Mg®, 68*72 * mmMm mll l ** »£t 





s $ifag4e. a@% * Biffawnfcintadi «*■** 

©iiort# uwec part tacoadteti head large* 3*4 eellad* 
attastgocl in one tiers outer nail thin* «mw« anfi asrothi 
iiaaeii %riUies oontent Ugfrt and *Fi@* W. 

L>istrife»* * sta»* Mf and araot* 


** 4 ® apeeiea atooan %*»•• of tri^io»® 
CPiat® 3t| Mfffc *3»W« 


yoot » not vlaJW®. tip amUm, 

m&lM mm* taftiia* and smrnm Imm »m is ®a^ t«w 


m 

foot. $ Sliftp&e. 30 ^ * i&CfMMfcUfttei Ml* l®m» 

Mils longer tamo iaroad* bate law* »— illten ©l©ngatafi* 
glandular cell© dirtetly aeatite ©a ten taraDnal *U^ of 
stalks cuter i«U thin* ew*w» ted awoothi lateral wa.il thin 
m& ate© thf lunaa «4d»l ©teteot bright gte&ulAtte anionite 
of hate* teaaslteMt tot el stalk (Fig* **>• 
nfoterife* t late* - *W** wmtmm* 

mm% t sin®rt«* a©% * ©®U«d# i^Uteriml* ©@U» alaote 

coetaagulA?* toiteMil ©@11 ate glaatelari l*t*v*l 

md mmm «eU« tela ate m**» 1 mm ted** ©»tete feraiMH 
lmmt» light yellowish ate granulated ©* ttewitel teU 

(Fig* %>* 

Diotrib. t tetter £ iXWMnte • W part* 

»• M folate qlatealMJ tt»IHi» 

soot « alutOa. Body • MM**“** * t * ik v,S3f to " B * 

4-ia oellad. or short, calls looger than ***•*' *** 11 ° ,wl 
or oblong. Bailfclcallular. alth dark stdationa. sails 
arranged verUsaliy la am tisr* Istsral and outer «lia 
ttito and smooth! Inman wtdei oontant yellowish, dnnsa at 
baad, transUasnt that o£ stalk sails (rig. nu 
ojMtxib, jrast. Calyx. Corolla, style. stigma, and ovary. 



ttila ' stew tiro typos o£ ferJMoM 


(Plat® 36 1 Figs* 7S**82} 


mot s sitapto* 13% t aotira* 6-X2 »r/ tog# 

taigar itoaa broad# tip modi tot— 1 ami cross mMm 1 
mM seoothi tonea mxwom coats ® t txmslwmnt (Jig* 78 
aisferito* « stan» l*@®£ * «to slfc and ■ mxqin* 


loot t Staple. io% * ito&iro# S»1 sslldta %5Jmtod«a2# 
calls almost roetaaspaar* exospt tbs tscwta s i ow# tip »®»»dJ 
tot msa mil miA* meman* mm «h ami roaafcrictsto at Jototat 
cross aUi thtoi toa» wtoa» coctsat tmnatofl— (I'to* **)• 
Mstrite* i PmMmU sad Calyx toss* 


wmt * staple. bo% i mum* s«*s «®ltod# toootod* rolls 
Umgme than broad* apical «sw rolls taearoed# tip palatsA 
toeing dcroiroisd! totscnl sail' ttota* roarox* snrotli aid 
eoastrict^ at joints* cross rolls ttotoi tanm taids* coat* 
tranaluosot (Fig* 30) • 

Distrito, i psdlotl* 






PLATE-36 







'**4 QnUidi e»U® MCSW>9>* d0@ 

,nrf mvat-Ai ItiKttfl **JU3®3 TOEfcS Ot *•** 


surfs®** * ■•*#*• 


8341) 





I Ml* point#*! JUifcfiseaX 

T^*H f iun*n um»w 


*i, 3o% * jaatipo* freest* Iflmv 

u tisa upper loagwc <**•# **i» 

tUla «n(i opooths lawn nM*i «»**** 



leofc * * satim 9 «aw4 *t tls© oopum 

^ .1 long «fi nwnraw* Immt mil &x>z& msA «**•*# m* tip 
m $nUA$ ®H ti*ic3* «* •■"*** ^ « U ® tMai 

tes&m «£«!©* ooafcnnt iiiinlwimHf {fig* 88 )* 
pisteib* i &n*f - wr wmtimm mA Along ***** 

7 . M^Hdy^ywBi 


®^pe©n* €£>®ifcwi& tm n^noo ofc (Pig# 8 i)# 
cm trito* • C®1^ 

RKA i Cs«®«»sa# ao*r * *** * ol>9 * ^ a 8^ Aa% ®* 

1 U nuoa longer Bern i«o«S. tip polntefli lateral «U 
a-ooth. ant o»»tri*tefl at Jointai croea mliM thin. Xvma 

narro»i content ttenelnr e nt <««* 50). 

i:isurii 3 * > staa# aeeot. Calif* " upper eurfaor aa ** aar^la 












©yfcifif wall thin# hyalin*# *nf mmMn wmMng® of mil 
ovorlai Tl n !gf cwitaat tE®nslw»t of <tae& of 

g feft.1:^ C^A||# 3Hl# 

rsliitrfls* t i*©ftf - uppor «Mt* «•*»* aIS * * 
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loot « simple* * aiwie* 

Mlesm* few the hmml mm «Ut 1 
longer than the etiie**§ tip pelirtert l 

eadiM a* Jain*#* ev 

stta,(j ©»rt*nt bcanalucwn (*!«• *°°> 
Bistrto. t SIMM MMO* «*» 





msSsasm wm 

m « Mar ( «if i«nttU*MS 


■mim rnpmlm 

{ 4?i Flf»* 203-207 ) 


m» **> * * » lq*UM» ^ iwjus^I 
J t3WU»®il40^fe 



mll» iiwll» wotemniligi tip rouavi* latowl *nd obbm* 
t£in rnd asroafclii loam Httfrawi «BtMt y«Uo*i*& <FJ«. 204)< 
*i4#ferJU»« $ catoiln * liswor •narflww# 


poo% * aiaplc* sa% « snUfi* 4*8 ooliod* «ylln8r4«al# 
2JL^it stria fcta» on «&Ur« io%# cell* l^i§@r torn *mm&* 
t&p co undi litoral and «*©** **11# tt4a and onoothi IvaaiBi 
ttta&j (ri«» 205)* 

^ ■ 3 <rt . r fl *» t , stao# Loot # cd*o 11 * • lowwr and mt&ms 

fiJUKMOtO* 
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m 







of the figures of flats 


t Corolla lomar a 


« Loaf lower surface 
i corolla ion®y « 


i B«aot war aurfaoa 
t Hast tips 



PLATE-4? 





^ toilariji pUnt&UmM* 

m tm mptmimu dhow* four t|pt» of tridtoeiaoa 
Cilaia *7 & 48 f flQO. 208 - 111 ;* 




Foot i Owqpound# Body * Satis® * 4 -® celled# filifom# ceila 
longer than broad* gradually becoming shorter and narrower 
toward* distal «Ai| Up round! lateral and cross walls thin 
and anaeofchj lasmt* narrow {li|# 103 ## 
rlstrib* * stasa# tract and Calyx — lower aurfaca* 

mot ? Qoapottad# Body s a»U»a# 4-5 called# otout* denies!# 
tip pointed! calls longer than ixmd mmgfc toaaal call* 
lateral wall thic 3c, mm otte and subtly coastTiofcod at 
joint®! ctosa mils thin* Iwmi wide* content yellowish 

(Fig# 10§)# 

Distr ito * i opper surface and tips of loaf & ar&ot* a53 ^ 

Calyx# 


mot » GcMpownA* Body s 4-11 called# long# flagellate# 
cells longer than broad# gradually narrowing towards distal 
uadi Up pototadi lateral and «•* mil® tMa mu mmoths 

liawn narrow# content titjjalnoaoto (Flo# 210 )# 

Distrito, t Calyx - upjns? surfa*»# and corolla# 






m 



QlteXd 

SM® «p«©i®>e shew *iw typ — ©* fcri*iiM»t® 
(Plat* 48 1 Fig®. aiMlft). 


p»fc i aiapl®. 8®% * MlUrti 'h&ml mil arr®efci 

upper t»ll long* tmzxm mat <bqM« tip *©aa^* lateral 
mil «3kioBi» mm&th «t Joints ®mm mil 

te&s&j Iumq wicHai oootont li$*fe» «*®nwl®t*a Cfi®. 213). 
Mmrlfo. i t**f *» lea**' wwfiao®* wtf ar#®fe. 


iaifeUf®# JWfc <®U*di* flUtoo®# ®*H® 
.umij laHori. ««w® ««Ua «Oa 
nti mntmt U#H gsan®!® 1 ^ (Fig* 213 ) 



«&0t t siavl«« awfy * Mik macaw# 

HiU«A» bmmmz than l®mt haad WrtW* to«&«sa*®r4©iil» 
having hyalin® infolding® ©atac nU tMa# wotts# 
uswrm la th® head! «tos® will thinj cwafe^ife dark of at * Ik 
•ad H#ifc gfWMlah*^ in. the iimti I <«Mi* HSU 

Distrito* * Deaf* mot* caly*. *nd mmila - &**»* mtimm* 





Trieste!*®® f 'warn various pint part® 



*im* 210-211 
*t«. 210 
>*•# 211 


* iiaiialagia gjaa 

* Calyx appar surfs 
t Corolla wgprn 


M 9 ». W2-J16 . SMiSHJarJta edarj 

Fig# 212 t Bract; 

Fig« 213 » Ant ter filsoaot 

2 2* * Calyx Burgle 







Ill ttlO pWl r: ; “ ■ ■ 1 ap ..• 

3 gwwm - - , .,.■ 1 — ■■ -' -■ ■ ■ ■ tv® 

oolootod* ft m steady rmtmlmi a total cantoe x of 34 
tKlohMo typos of laoth sgmglao^ilar U* typos) and glandular 
(5 typos) oatogoxlos* fi*o trichoma wot otsarvod on tew# 



otter* are not m cannon aM restricted in their distri- 
bution Ml $M MRUSont by thatf jSpCCeXMMI H®Xy iffr ogp 
spades of this series* mt emnple* the trtehomes which 
®*» unicellular elwafes, Madia stellate uuOLtirMiate* 
steited stellate mil t i re d l ate and MoeUuUr glandular 
capitate are mm mamma* and mire recorded in 4 species# 
whilfi wcicclldar comical* mioslluiar glandular capitate 
and uriisoriafc* glandular (apltttH tea* ware oteeresd in 
three of tte studied species of this serins* otter types 
of trixftams are restricted only to a tee species els** 
unicellular papulose JJaWMttg .M&fefSSB 

-dendroid (v* Mamtes 4 eylantteri ) and peltate 
porous g l and ula r Cf* mm&B * I* aa»ffiMM>> «■* 
uitieeXlular flagellate* imicjlluJUr cylindrical* .icaliular 
conteal & uniseriate conical is 
stalled stellate tetreredlate in v* thaosus * sessile 
stellate trlrediate in %* erj&attoaa * m&m llular aoisalnste 
in X* mimmmul m * unicellular tiXA&iro# ateited stellate 
Mradiate# stained stellate triredlate & tewiealiate 
glandular capitate in v, 

Mtellulac asoptetc flagellate and unieuriare filiform in 
Cel ala corooai^eliiiiia* 


the aforesaid t&ltMmm types because of their 
restricted datelbutlon* help in dl s t tegulshlgag fpecies 
Inn ©there* in sfiiati they occur* 



» * *££•* MttflSP gWintiiMMi *»••) ** .v**m 

* mMm&& Mmmte* x* mt «* i* sa^iais ■ - 


thee* epeo&ee# i*>r eacaiaple* 4a all tee 4 ajpeeJea ©I 

jt * ittudlliwd- ***1 it.i fa^llmfeft MBA 

W'-W ’ a mr’«»mf‘ 1 JUS! WWS. *<P* 1 W 1 tapr W ipF www«w®| BP ^PSPSPIMP VW* 

ateaile stellate rmiltlxaciiate tric&mo* ere ohmor* but 
thee* 4 mpfMim mm bm diatl Lnguitead on tee bani« o£ tee 
p«asie® of ©tear ta«« as v* tharam s la hewing etaltead 
stellate tetraradlatef v* eriaafeluim with sessile stellate 
teJjrndAate* v. B&gtBgKgjMKt with imieelluler acuminate and 
X* teonaraeaiiiii by unicellular HMfoiWa stalled, stellate 
Mradtote* stalked etellete trlindlete and iMPea&oailate 
glandular capitate forms* teieb ere diatisetiea for timm 
species and 5eve tenanted© 


slailerly * dil8&&& r*f? *» si* 4*8^14 

have eeeraon type of tritecemi* I the uAimklittler ao&ldai.* 
unJeaXXular glandular esiipitete esse* uni*«urlAte 
capitate* ten there ean be aaally tejaaratad on the d**i* 

©£ other trictete type** Hw foriaar ahMHi wdce&Xmlar 
flagellate, unicellular «ty44wss4eel« fcieellular eoeieal e«i 
uniaeriate conical, tear©#® tea later twhi ealeellylar 
papilloae end unicellular dentate {Table vu* Jteceower* 


i 



dea r diffejeawMS among ton <*a*bie v) 


it baa bsan observed Airing collection tot 
species of «*• «9Pto dftotlAflpdhtolAe Jay toir 

«wi niitous nature of lessee tom fc&aia ooresaanda 
(sya* &&KBB&8)* tost leaves «k* not villous 


to study of tritons* of 4 spools* of vetoscna 
ana Calais o3Fomntj€a.-Una. revealed a roarfsable dififttssnos* 
C* oaio mnasl lans can bo distinguished ton other spmlm 
of ttgsfeftsflgg % totally looting to dendroid and various 
types of stellate tons* mis separation of ealaia ton 
other spades of varfotaoun can also be aborted by to 
Moollular aesptate flagellate to mi. seriate niton hairs 
toot base not bmm stoned Hi any of to tarn of to 
sarlae* moroforo# this taxon is rightly separated foaa 
v&$dgeg« -to is given to generis status . qglsi a* As found 
ip fcba 8--»etes of veto sen in the present study* Metisslfe 
and Ouilk (19S0J had also dseonstratsd the innsio of 
branched* stellate and < «enw of triito«*@ in to 
speoios ©£ wsmaam •»* to®*® la waiBEMMi & E^Mtoaia. 



imMSlai Ag 4» tteming untailNlMr glandular capita t® and 
uiiiaoriat® glandular capita*® leMamit itea®*®*# dalala 
cue 2*» tdinlfcad hy th® {nmn »l ualmllular ciavate 
ami Moeiluiar glandular copitat® trie^aaa in aoditJton tu 
ih® iaiofitliular ®®«ft®t® ilagall&i® ami imls^riate fillftssw 
tgf] a®* 

so far &m the diarlxiJMtion oi tapiOhwwr typ»a is 
concaramiU non glandular typo® ar® c®g«M*»t«U a®*® in 
aswfeer than th® glandular QMa t tit«» v* ®riantto»a 2* 
thtguw® & V. ®oonarai*s»iji& «acfU ate®* & types of aanolaaOilar# 
chll® only m t&pt oi glatidwiar urlcfeorau 

»g the nonnlandular typaa» wut&ana Imm of 
unicallular latxmtm & ceoloal) trlchoneui art rant® waaa 
ia 4J.afcr»ufcioa than th® othara, mill® in tha glandular 




a«i owiqr Bimw mi mmdmem of imlmrlmrn glandular mp touts 
tyri«$ie®»s. to addition lo this, sty to also shows fvsqssBt 
ooourronee of tsiioaiiulsr glandular capitate £aw«§* wiiica 
timam trtofe ms was* found only to Anttoharto atondutosa 
c£ this ssrtos* thsir tos i oato imgottmim for Its s«para» 


tic® f teem other tassa of tha aertoa to «vtoant* 


ortyinographlc distribution of gtondutor trioiiows 
©n floral parts also helps to the separation of 4 species 









&n& rmnAmstAdk £Q£gm Q COWC fM both tilO &S , CMl&m 


ft g^y y y||^| %y| i y^jjj.l.^ [ ^j> g 

Bt m X l&m %| , y^|,^%^ & uteftUiMft eb m l lmt* 4# 

sigjalflo&at bmmmm of tlmlr roatr 1M «si8tril»ttoa. 
Ssm ntm atbmmmh only on a pim<mlar p«t of a »ia®Ao 
:: ?©fitofi -, >&»• tnMoilttlar cAatfca*© ©a leaf «,v r _ ; 

Unmli. : u- . .-.I I'.-lvii’ AMfftito u • . * l Into* an An of £• 
ol»afluloaa « rnmnlM •feaU la%* cm owuy of 

UBtSmaam ma sfeaUca* afcallao* MsaAiata & 


itallata ftcfiatfintn on tha *tyU o* 2* B* 


w of tlm Kootri< 


dlatriiMfeUiatt of ttm Anbmi of 


II 



aoleroder U».) deooribnfi poit ate glandular 
hairs in the team of this IwUy* la a iw* speoioa of this 


i«m mm I ssfa CWS) coeonBMK a fee iw» of 
hairs on th© floral porta of the and 

stated that, glandular type* of hairs ass newm ooowon than 
the aongtoiidstto^ ««**# xt la in contataot to the triohuee 
•todies of this series* «hm nooglai^aar fotm are »rs 
0 £tm. Thsir study- « trisheoee on the floral parts of 
this faaily is rsoteicted only to a fee ta*a and they has® 
recorded a United tm$mt of types of hairs* the speete© 
of Yetbeecusa viraatwa studied fay Mite and XMh Cloe* eit) 
showed mioallular amfoel and ueiaeriate typos uhUs to 
the passant iiweetigatiens it has i*o« found that the 4 
spsol as stu^iod are ohara.otsrto®d by the ppaaonoe of 

and various gl a n du lar types of trl«faoi»» 
roGordod by osteal to sod C h a l h (iSSO)* 
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tnieellular papillose 
unicellular elevate 
tmiotllulac flagellate 
UaiCNillttlav filiform 
unicellular mmttmm 

iiaiceilular conical 
unicellular cylira.tr leal 
ittlMilMlUr dentate 
BlcelUAer conical 
Bimilnlm flagellate 

tmi&mc&mm filiform 
uniacriate conical 
faesile stellate trlrailata 
Sessile stellate iwltljradimte 
itaUoef stellate biradiats 
Stalked ocellate ferirmiiat® 
Stalkid stellate tetraradiate 
Stalked styllaee miltirMlata 
OMirofii 

Pal tat# porous glandular 
Unicellular glaisdtatity capitate 
Bisellaliir glaaSiilay capitate 
5 Silr ■« ia ie g law* 2 ul ar ea: . >1 ta 
feewleollate glanSiriLar capitate 
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mm i tfi® c*t@g@«y of mm UaMJtac s»*» of haira* 
tba moat eowflwi typo raowted, ax* w&lmlluimt 
%mimXlvAxt papillose typo* (state 1» W spools* )• vaimAMm* 
clavato CIS imimllular ftogt&UAft (*♦ ®f« 8 l#J 8 )* 

inioalliilar oeoioel (11 speeds*)* wilsatfot* 

•pealsa)* tdosHaSar syiioterloal and oataarlato oo**a*« 

Hi 7 spa©l»i!) Ct ask x). son* form* of 
hairs bm raatrlotail and are osoftaoO to 





3 to 5 agmimm# itaraatotog tons® mm mm and mem weardto 
only in mm or t m mpmlm ^»« bicallular aaapfcato 
ilagmUmm and btoallular Curate in itocte^mto tosHa. 
tod - Hill 111 mminim m i»to»lto1 a r amv^ in k* S&B&W&B 
h eanengto * bic©llular acuminate in ig« aMWlWBBI & 

^U»* mXamimm * * ** ** in kkmaMM M$M - 
tomato oordltoliau roisartot© mmmtom m in y.a- -&^SSlA 
k&? 33 I tod -fiswdftlto aAUjb a#©pt»t» 

flag© Hat* in l«tod©ib©gqto ©urarto & -XOrmla li&lgm* 

'*!» fcrtotwiaMi aw» restricted to only * ©toil® mpmlm 

am btadllutor aavptat* ilagfsilettt type© found to 
atotoBteBEBto todito tod WoUulir teat© tffto d^wi *® 
i^astlto owlnto Ctobto x). 


jumignfc to© glandular form©* mlssrtot® g lan d©, Ur 
topitat© on©© mm mm% wmmn» mmm®& to to ©pswto© 
iQiMmA by uBlodUiMtor gtosidiitor ©apitata typ®# biawwd 
in 24 mpmclm* Mwlltter gtoadator ©aptoat© mm to 21 
sped®©* peltate porous glaadelan to 12 ©paoto©* ©Rtoattot* 
gtontotor & towtot>ll©t© glandular capitate ©©to to 4 specie®* 
ibtoollutor glandular capitate ©©©toutor and ««to©*tot» 
gtontotor capitate ©©iitotor ©toll to 3 ©p©eto© tod 
unicellular gtondiitor capitate vssJLcwlar osmld tan ©0©n only 
to ©i m specie*© £•$»« iJtopahlto atettototosil (Table X)« 



hmmq that nonalandalar foms# wUoellular I pi 
use more abundant UQ typas) mUmmA by unlesrlate 
v"’ types) and Moelliiiar Mira Cl types}* the glandular 

icpfee s ntsfl by unisariate glandular and peltate 
gl a n d u la r C3 types of ©aati)# uRtoillulwr glandular and 
^IwIIwIjuc glandular <2 types of each} and bgoviaoUate 
glandular capitate fOctns C TMm rail. 


ftNI tUT&flilJ GHRlA |j|||j b 0 Qg| IlSfc^ll^iAlWQ. 

Imt fe}M «Qn *-*►• j fattfe I t**Mi A# BMfH 1 tiDX^dlPil ( 1972ft £,l%lllljBt 

isialh* 1984# I385i Kistism# 1984)* m tm present Imettl** 
mXm %t wy tjAVtt iHMWI fp fr ylfi y im | 

golAi ill oc tha of 

1 Pn& sjttcd®# %M if.t.ywi : rt# **# ft jp 

API ^t»-f fHHKKM flaypifi uf 

mAI aliunAftiiiiff aasJLtftlMi iiitfc t&Ki toiMiir 

sIiomi bloaliula g f ill fossa. hlcellular and un iseclata 

cylindrical hairs* iM)» the latter is <g**raefci«ired la 
having unicellular elevate# unicellular conical# unicellular 
dentate and bicellular glandular capitate types# .further# 
tnlosUuler papillose end unUerlete glandular capitate 
hairs in u# rmesiesinw were recorded on both vegetative and 
floral parte (including ovary} Chile &• vulgarly showed 
their presence only on floral parts especially on caly* and 
corolla* 




studlod apoelsa o£ 


f * V' V-? ' X 

!®!!§jp iptMMpyf 


in having imlmriMm glandular m pitat® mnimilM: tmi 
whitfa mem mmm m t&X : 0 , j -IV/it/VV: 4 S 0 WI , ^E 


ui af feotti 


&b® ®p«©l#»§ hut t;josa ®yol®® £#o«# \» m a a m ixm m& 
l« »®^a® fall apart f j»s each otter in other foma of 


okvitMi and th* lattur winUuiar .^i-pliiew 
cylindrical £i mow* 


mla«ri&t® 


All the S specie© of sgrophularla mm ml maly 
rol&ted in having mmm glandular tgrpt® of tainteM©* 

rnlzmm* §* msmsMM* j* ateswattM 

5* SeMBSilt *«** ttOE&ft * Jh tKM&flSt to&feM* 
exhibit the oeoumao® of uoioollwiar glandular capital* 

hairs* D»u0 the first threo apeeiaa sdilbit aumam imam 
of hairs |*t*» bio®Uttlar capitals and mlmeimtm glandular 
capital® hairs# •articaafalia in addition to sharing 
eooaBO tgrpoo of trldOMM with otiaar ©pociss ©an b© ®ap**at®d 
f omb ©th®r» la hawing nloiiUdir papnios®# MonUular 
cyiiracrieal and unlsosiate glandular ws* Whilst 
SiSSlM *«* 1* Mtomeem **• u a mtml In having mamm 
four types of hairs# hat these ©an h® distinguished in 


fwafljlil Ml 


< ■„ S&* 2 - yv '*''.i.' , | 
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pmim m both flasal Mtf aafatatla® organs* in «w»w 
bo aalamUailas s&svata* fl XUton# sail®®**** 

eoo&al and taileslltilar glon^uLir o a p t tats tmim» ^smm 
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j§» Etttaua* msmpt la h&vXm %mimXlulmx jpapftllaaa ***** 
differs from tha sewtwtfit a p a alae not ealy to 
different faxra of imlr® Mbs aaMUalar Mag*Ua®*» 


olMiiwsd on both tha organa end t ha fMaauoa 
stadalar aapitata feres* on «b* ©*a*y As s A 

feature* 




and ml— riche feype* free the aonviandtCi 

and glandular respect ively# «hii@ the gwaiMag 

forms «n restricted la diatatiUmtliMi ani are oonttoatt to at 


©*■ few species tally* &• laaorestactiva shows tbs pres— of 
peltate gla«3ul.ay hair® stills unicellular glandular —pitots 
amis wens mrnmrnd in ogaiKllflora and &• indies ami 
uni— da— glarjcailar capitate f©*»» occur fa all the species 
inveetigatoil* Hie apaaloa hewing cswwi glandular hairs 
can be delimited % the p— oca of aes^lamtelar ImMx* which 
•so recorded fa oos or two sp a d es* unissrists fttli—a 
hairs — observed la all the specie®. the 
trichomas are of mm oomxmam sad are specific to parti- 
cular a^Mios of H»teig»erala vJU.» j*. ggSSMlNlMi 
(unicellular papillose)* fe. Indies (unicellular asaptoto 
flagellate & anlaejtiafce o w iia il )* mfldflfiai Cfeiceliiilar 
mc&simtm & mma&mm) and j*» austrlai Cuniaeriate 

f ISgttl | #t# ) * 

Slatiarlyt ^tsi— &M FlUffiii **** iifeMHttl glfKlftjffcif f 

have boon found closer to oaeb other in having unicellular 
glandular capitate* fcloellular glandular capitate and 
misartota glandular capitate hairs* thane could be easily 
separated on the basis of other triehoia® — U— at*. fm 
fanner shows uni— Ildar flagellate (on corolla}* imicsliular 
conical (m ®toss«*®) m& peltate glandular Con atm) fores# 
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feta 4 spades of MmoMlM* tom <£• $BE&it£te%Uk 
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rafetssl o« tea teals of uniaeriate glandular capitate type 
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tx^XAQim I ii wfi%# lunt fwjf 1 
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capitate# uniseriata g^giAi^y aw l 

unisoriate glandular capitate© vesicular types are ohaervec* 
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wbobIm . ato«B»toriii* Garple* axa taw. jptooed i lilMljr* 

«S.feb «dl© 


1983* 2936) ami c^totogr (Cana*# 2982*>t Hang# 

sfus*. m:r» am & «m»i iw). 






naartaq th® last, omtio; wanaflfeiehle intwwit 
Mwn» to limi tie®* create® in studying plm t rinhoe®®, and 
seeantly mtimmlm «Nk hae been dane on ddJMM ipO* 
of trichonei in ta»ay Ceaflies* Mwr* in the family 

banrlug a few jiMimttaia on 

xniplieliogy their glMfldCImfcloa* aaca ue%3& ha® not bean 
dene* A mmmm of previous mr% is inelodad % cntoalfe & 
chalk U9$0}» ate thmolvAs ilammatxaM the pmtmim of 
ncm^enOolar aai glandular hairs on both vegetative and 
floral port® of aoesm teas® of thi® family* Anong the 
nonglaadular form* **alealltd®Hr# imisoriat® and branched 
Cdtmtiroid} type® wore recorded by then in 
pavilowila and vmwkmmmm * the glandula r tote® worn ditto* 
gulahed on the basic of mmtome of ©ells in stalls. aim head* 
aolewder C1908) reeesdeit peltate gla od elar and peltate 
perron glandular hairs in Hie genera laaMt* jMd&SlA*' 

mmsms&» Mmmm* mistimM* astew «** Bm§* 

oatta & set (197S) studied terleNiae® of 14 

specie® of the s^pmimUmm and olaaalfied the® into 




swept the §m mfimmmm quoted above* the- 
family ha® not been iaweoUgnM lay other sorters for their 
trict»»s* alone it 1® generally regarded aa aw of the 



highly m&mmml group# of ftagloa$i«n*# It# t*ltf#**#* uu 
to p»&mm mriafy of f®«#* ttw wwr* *mo 
In tMs ££@M 1 # sol antmaloo ## mvmrmI to Hi# lavgpo #f*# 
of t?w Mlf* msmg&m i** of## HO# *•#&# tho p*ra®«t 


mn 121# pawwst olodlB# of 96 spoeio# Maagliig 
m m gmmm of th# tally# m total mater of 46 typo* of 
Haim mm mrnrnma* m, t imm ism® of Haim h®m imm 
gam wpad into tno anln — ma»«fta # £•£•• *wagi«^tel#ar as# 

« 4 Mfi ©atogosy of Hal## w#» fwctiHnr ilaMti 1*60 
•iiOKatsgorios on tli® teal# ©i of «©w» a®H «w##r ©1 

#®n# in #aati row# tha im in Moo and 

UMr is fiw# (IUMLa xvxil). 







- ■■■ / ,f ,■, * ' ■ t *•!. * in at* ,. • mm of Vivl-n' ttMtews typos 

am": PblnonthlM* in mt having oniaolltlar cylindrical ones* 


’ieellular hairs in mt m mmmm m -aisio®Xiular 
typos, ait of 8 typos mm% this category# 

9h p j>m the pnmnms of only 2 types Cteoalinlar awtioal & 
lUaaUtilar aaeptete flagellate forma)* AnfcirrtdUiiaaaa aad 

<flh® hairs 

mmstMi to tlissi ora Moailwlsr filiform oonXoai# oyl inflrtite U 
m&m&» wmm&mtm ami soeptate flagellate# the mxmt mmMm 
1 s asMmcrtrelaMK* % the jpcrassosa of Moal l u l s r h»lMSI amt 
latter by Mosilalsr forests tesraa* 


Mias types of mitasriate hairs mm rwite in 
tho satin faraily out of ShJMh ttifNittliJjiMo is having B and 
AntirtlilnidMs 7 ten** Item too series an related cm the 
basis of imioerlato hairs* They ate waiseriate filitoc** 
conical, cylindrical# hooted* acuminata,. aaaptete flajoliate 
and mptntm flagellate* an* thsss nan te separated by tbs 
spsoifle typo tblte they have# flhi n a at h iflase by unieeriate 
twrvaa and .\nticxHliiidSM by oaissriate IteH typo* *hs 
I'teuctoaelaxieaa tea only be© tern of eniaeriate hairs £•&•» 
i , :i: 1 ijV'‘ ! ulUsn vt-i i ooeloel 


fxnrtroirt aai wm *mm oteor ibm of «toUa«* 
fmSxm warn lo o ecd a i only in the aortoa f*eati»«el«MMN»» illii 
Is tHw® t»rtedly separated frost tea other toe series . 

trichords a*» 

olasmiflod late peltate* uoioalluJar* 

ted teerviooUate typos* 

Unto® term of peltate trichoma 4#f»» peltate 
glandular* peltate glandular vesicular ted peltate porous 
glandular ace observed* all tea three term havo boon 
cecosttei In tea ##r l ## tetlrteinidote* sh* nauruth* i* 

<fMi!a o te rte #d by tea *hw*mm» of ^ »*»« wiatiHaMiJn* *»> «i«i;iar 
a»>d p Qte#jH i| a^i » it aa mmm only poltete po oone hIjm*****^*^ 
typoo* 

our of tha t wo typos of *e^fte > 1-'lefaT 
hairs* tettel Ifl-fir olancuia • «>»****!• i« <•*•; • ^©»t coanaa* 
represented by SI tarn belonging to tee ttwm mrMm* 
f’intlxrhlxkluaao a nd R hiaoot l i idaoo each shoo in 24 tintt te d- 
3 tate of * te llo tho ool o allulor glandular 

capitate vesicular typo la shm® by only irf i» odiKmlfl 
of imtlrriilnidoae* 

lUea unloallotl glandular* b£c»lltilar glandular 
teiehooe* are also of too typos !*e»* bicallulax glandular 

glandular capitate vesicular* 


fha immm t ype lit shown % all tha three aorios* while the 
latter h/ two series |»t* t Asligrtilalflw and jOklmothiMa 
{ "fadl® X«X}* mnimm of speeias (21) stewing 

Mealluiar glandular capitate hairs inlong to /-Atirrfii.4«ktae» 
ioH amA by 10 species of WUaMith.i<S>i and € of 
»XanM4i) the latter form of the hair being restrlotod to 

CTHi ^ -ittea # 4 l**a >'aarih*!»J>«i* «>g f j^twtliat. of w 

jynsxa^st *»Mit leal i ttiaafalar hairs only 3 
feffp# un iasriats glandular# a aj asarls ts gh^g»i**t»r 

capitate and unlaariata glandular capitate vesicular « 
raoosdsd* oniaariafeo g laadaiar capitate hairs mo observed 
in the tana of all tha sseriea* iSmm txl^mma mam found 
to ha Oiatributof in tha asnatcaa mmtom of spades of tha 
•arias Atttlxffclnldaaa (£♦£#• at) followed fey iQilmnthiidBaa 
(12) and psaudosolaasaa (3). tha ssrlea Psvudoeolanaae nay 
h@ g fry af f rom tha rawalnlng series in tho mmam of 

seri a te »t «nri»tijn» aniaadkalM ol l a*HK t lffy opltato 

yftfe £*&, JfF *«.%&% -m- *# a&fe. mM; ILta-. Jf^ 

ve&iottjwt istirs* 

stswioollat® glandular capitate hairs mm m 
:m distinct not only in their unique stnwtur® (a differs®** 
tlated hair having a short stalk* with tea broad globular 
©alls* Plum 10* fig* 43)* hat ate restricted also in their 
aietrihutica under this family, nmaft all tha aeries of 




Chi* family in lag f this 

Choir distribution and frequency I* 




iAmm® in othar pmetm mi cm mrnmmM mm» 


Tim distribution of tti® loni tx&s&mmm obMCved 
a differ***, mmim of aoEo^lajfiacK^ii i« ahm 


I 










Tmtr, MmlMXm eatugocy of Hairs* a §smm mm 
rccvaled in the fanlly. AnUnt htotaww and Rhlaaathim** 

101 »i Ha* pm ones of t tgpsa c«c?i* ami . wmattemXmmm 
mwmtt onlg 2 t ypes* am aim shared Hy the first t» 


at serins : it i ts . ma mtmmtMOmm my 

tom MMtlbUjulBhmS. tog ®m iroamaB of spm&fl* Cocoa of Haim* 
the Mammr tog toimtoU Mm tomato type mmsmMm w&g iM 
h— mil ta iijHiBf-ffi mA ths ktlor fegr Mo s llslsr bseM type la 

emaasifligsi asSfflilsi 

trifMa ana PedtoOarla erttcU Mm type of Halm mm 
moortei tm both eogetatlm aafi Miami orpm of tte tia 
of ttstse aerie*, ait an am matsioM la fbUtrltetifla 
ami ©teamed only on mfstatlmi parts* for esewpte# 
bleollular aouaiaato la ormadlfiom* BayjftlUft 

SlMi «• Wms^MA SBSBiBlA *< mttnrtiialism aao la 
Ajectca >, »f« i *ai.»L| «8a atf« ©Mtmtotaimfa of phlimit h l iioas . 


Under the category of ualsorlats tricSmnes* 
those am 9 ferns* Amongst those# oalseriato filiform 
and unimrlato mmlml omm mm of wait omkim la fists! 
s.i < <jl. rarjcdad la all tbs S a s rlo e . otter Imm of 



unjyMBriate hairs mm dlstefteted in tint Aatlrrtiii oAdos® and 


rima tiil mm* Xn the aortas uuU wdafea 

filiform sad unlmlafea c o ni c al types at hair® «ar§ ohmxv^M 

to mm &*saaa3Mtea «*** aJaaitifetft* to 

'.jv^irrhinlxk^e similar fossa of loirs mm xmms&mi in 
13 & U Bpoclss and in irhlamthidsa* in 11 and 13 mtmmimm 
m&pmtiwm ly» 

ia km wstearlate tmira# tstis tedy la dlfftoma* 
ti atecl 4 **% q a structure* #1 mgmX Ir# 1 ?.## half® 

m classified into asopfcat* and septate types on mm immlm 
of dMMi or pmwwt of septum* #u»ptatn dago tllata 
iini ^ aaf w ntic&rdedl in jasntiraaia Iam* of n hfjMMfttateM i Hfr# #04 
Llod^c^r:,Xa imseitria and loraoia vlolacoa of AntlrrMiilteao* 
soptat« fla^ollato fom is of nor# oomoa aoourrente and 
mo obmKma in 24 tana of those tm series (£•&• ? of 
><n tlcrtiiaidoao and 1? of hinanthixteae ) . 

kther farms of tmlseriate heirs which arc ooswen 
to tatlsxhiniijMNMi ana uMnantdiidoao mm cylindrical# hooted 
and ammlnat« types* rhsse too eerie® Mm be mprnmtm 
£mm mm another tm the teals of specific form of hairs 
n&ich they twm i*.#.* miaeriai© furcate is* tefclrthiniaiteM 
and unlaarlata curved, in ahirmathideae* tiolaorlato ateataata 
type is rare in its dlatrlfeiittMi ohmm&d M only 3 tern* 
namely »#fcgiaa a»laaatfiaiaoa (lihinanthldaac) and 




striate hairs mm mlmmmltimA into mmil® mA 
BtAlkmd forms* , ltmm mm further divitlswl law werlous 
eateries on the basis of tat»fe*r of ssUe forming ray* xffc»» 
hi, *ri» isotera sod imiltirsdlstes typo#* tbmm tosirs 
recorded in the apwiss of v«tt»ii>» of the tritoe verba*oeae» 
lneXudod in the esrio* p«eii<te*eiai»sa*» atellat® 

imiitixa^lato end n«UtK4 steal**** rooltiwitfi*** ones w 
observed in all th* 4 species of vurteaaBai studied, assail* 
atesUst* trix^iste in t* mtoBNBUb «*•**•* stellate 
biratfiefce and trirailate in v> *°^ staled 

stellate tateeraOJUi*® in J?* £gs£g« ttooso hairs mm *mmA 
districted on tooth 'w^steatio* sad floral fortes ineioding the 


Th* lost e»tsgo*y of **itdL0Sliulsr bsira is th* 
deltoid fossa, i a J&IBBIt I* 

ITtomiTlBI of pssafosol aas** en tooth ssgetative and floral 


All the n Mzm of glsvMUr hairs %*®e recsmi 
is the series «fciiami»i^«i» «» *®st ooawwi IK* of 
hair observed on ail the parts of the tana stmiioa m®. 



1*0* glaaftitor Thom tximtommm mlm 

... In fhnlr ©fganogrsphln distribution* mm* ot 

mm cooor dod both vegetative Mi IUnnUL o® *®s* 

4 *w wswt rostricttsd la titaijr Aioa rlhiitifeW i i ikmAi aa X wrt lw l ar 
gian^tala*' ©apltat® wsiiNilJur* and isyunwinfcn $Xantiu3*£ ©as® 
found o ily on tbs f&anl parts# *l» forsaar in .^ v : " ‘^v/ 


m^SS&iMBSM *»& tbs latte* in M&MMM w&£&mMA» 

m&s&te mMM* MatiMlM ms amasA *** & 3 &»&a£to 

tupaiiin * Dm only ts*» of pla nta i n* tel* *®®©*d@*l on tte 
wpstetlvo part. £•&•# ate» of kMmMM .&MMM *® 
mimllulme glmMlmt ©spit* to v e si cu lar. tmlsorl ate 
glandular oapitete insiaiilar# unites tmlnoriate plantel** 
mpitata ms *@a»»S@*t only > spaalas on both tte d*®*®® 

ssn*» ^bMse&Uss mmaim* &* adas «* M'MpMm ^miui 


ia*U»nfMdsas itana tte pmmmm of 9 typos of 
glandular l»irs* sraoacjst tiilsti uainsllsln** glaatela * 
capitate oss tte note mmm mm In 24 teas* 

teiasrlste glandalar oapitete msioulsr# and tetvteUate 
glandular capitate mm dteonwst on tte doxnl parte of 


Mim& ®i actoat* aBUQ—Ma r^woUwXy. s^miaioa 
$p. talcs wars raoortefl on both osgstafciv© ano floral 
parts* Him irrfiiinta tvpas of xaco ocasrtene© in sarins 


Although swty *a tlm f r strtiofci*!?® ntftfiin 

m large and araallsr gso ups of plants* tiwix strootsas 1 ® ®°** 
atritoufcAMi In plants has gwsat taamwaifi ©i^iiSifflaa©® ***** 
s® long boon roeogftisod by m nwntosr of wcarfcar* Ci^oiotodsr* 

■03 1 Qownn* i950| ^ofcOfclf* & 0nl.li* ISSOl 3ooda$*»d* 3,fS4| 

mmka* mn trnmmm* m%% i i wdm * l>Ml «**»• ItB 3 a* ^ & 

.o^tr®* 1984)* AawKwrdtnq to Qwfl*mi*fc U961) » bocaaso of 
mlr acowlMUty th» terSMmm* mm posbap# »®t 

emJh. «k ft* «*. «r%*lk ItAll 4 JMJI 1 ^a^juunk w£&±e.h onttlci be U*ud for t&SOfJuMAc 






. //v. »? m shat 
they ©xs^ilaat bhsxaatera for Mklag delimitation© 
at aubGyanacls ami generis levels* 


atamsd (1978) has stressed that glandular hairs 
> teportaat at higher level {mm*SmAX%$ trite ato*i 
[laariular hairs are of dlagnaetis vain© at loner 
such as gene®* spool®# and variety* 


Pleat hairs* nhleh ace so oohrmi on nearly «U 
the plant organa are of great Interest to descriptive and 
eapirixMcital botanists* Os^pumtivo data of trJctseraa® 

3 mi laportw^ for studies ©a evolution and p%legaijy* 
CaxrlquitM* (1961) has mphislaafl the sola of teU Hones la 
various aspect® of |fif alolaoloal and ecologies! adaptations* 


«»rty six triataoae typo# of the 98 species 
beloagiiii to 3 stories of the family ^crophulsriaoaaa 
studied their erganegceisliie distribution* are not only 
of r^rphologieel value* hut alas of tmsmmlc value ant* ace 
useful in disfclngultfiing the apaoiaa and OVSB 

their oarcoapondiiig organs* which mU be of interest to 
pluurn»eologista» palaeobotaniats and agconcusists* 













is ^ttalla tfea* qlmm)# «*• plants of & 
a» wlwS prta»I iy as f«* 08 «i ©*«iam«atal». 


«gi «ritteu about MWMlMEiMM* 

daws mtpmtb® U to fsUsr anstswr# 


fwom ttm pgmmmt m Mai mmtom mi 4 ft 

•f tridhsaM w*» All 41 mm <»**• of *»**• *«•» 

mm groups list© t» Mtf* cBteagorl** £«#*# . aaag -liia ftalw r 
(35 typaa) m& tm g la a dalar (II lypt»}« 

tm mmohmaesilme t sUhaa m m am M srlftaft Is^o 
(ll typaa). fetoallad (3 fcyp«*) *»4 
(dapanftlng ©gw tha awtoar mi mllm i&mim tha U©^f o* 
trl<flm»K "Hi® XMft «•%•#*** of hair» <£•£•» Matiwlata) 
are furthor diatinguiaiiaa into mlMCiato Ct typaft)* 
ft type*) mi OmftroM ftw •» 

On Qlandolar tri^asw® mm dmtfUi 4 at© piltat® 
C3 typa©}* uniosllular (a types)* felooUuler <2 type*)# 
unlaeri&ta (3 type*) «nf fcnoftaaUftift fftMtalft* 




;; ^teibatton of toM •***»— *— ** 
thtM mKUm »t ttm Mr *» * am SatoM ' 


rrlrtww * 
rnmgm 

imbqlMmMlMX 

Glandular 


It typ m 

5 mmm 


m tftsKhi* 
•IMft 


as t»»» 

u tarp®* 


Mi*®*® 1 * 

thirfee* 


as tfp»« 

9 types 


Total aw *®** 1 
of types 
pur eerie® 


24 type® 


36 We® 


34 type® 


** ab ovo trlohona e-ly*. —*»» “ °“ t 

«• of — ««“ «*«*“““ — *“ 

gUmWUr one*, the use o* txUtx*** 1» “* >no * !f ** 

_ fc1Wh ._, «icniiiflM0» he® be®e e^p*ie*teeS •*’ 
and their * 19111 **®***^* 

imm Mm he eaeily 

seny w«*ei*. ««• •" u " *“"* 

_ - *.»*»»« m other oa®e®» they 

til® heels of particular W® ** tKi * aC11 * 

. . **# ftgflMUfa Wo 




ll mm mtimm vmmtta mlmtmm * telMtiiaiMaa «aA 

miaiistMteos .'K -iibit similarity i» Mas tsiateaa *»«• 

Shacssa ii otter typ»s ttaay show 9m 

mxm mt$m m-MIs mm anotter la tte praastea #* 

..... o i * ' JLu3uiff { papilla®®* 

cyliaortml ate tlmtmt&h Mmt Inter (ooaioai & aasptate 
flagaUata)* vrnlmt^Mm mitimm & — nlc«il )» psitate 
porous giaxtdtOar, uftioaUalar glaafeter aspitate* iaiesiXiuiar 
glandular oapitata. niiteiriat* giam^ilar mod iwwioaltefc* 
glAiktulAr aapltata twin* HOMwar. th i n ©»® te aaparataiS 
apart on tte teals of ■gaolfto 9mm of hairs nhlA ara 
reatrictefi to than* PstMteMlaMaa is ctaraofcmrteod toy tte 
psowaos of various forms of stallafea m& dateroid hairs# 
moortal only ifs tills sari**# 

9m ®srl®s Aotl rrhlnid a aa sad rfilimteMiHias aay 
also fas distinguished f*o» mm otter sad fvon paoudoaolaMa 
% tte proaoix® of specific fans of hairs# tte foraw % 
Moaliuiar furcate# miaariata furcate# paltata glandular 
vesicular mad unicellular glan d u lar capitate vesicular 
types mud tte latter toy ^cellular hooted aid misorAat© 

23 m tte oonglanteter category# unicellular telra 

ikj mmt mmmm { U types! sod mm rewsedad cm «U tte 

parts .. .. tte imi* sweep* tte mi Mteotfas parts 




rtUrfi me ato«em» ©f emm foma UM wniooxituar 

tiecste© ami unicellular ©Broad* n nl wUMUy papillose to 
represented lay siaaelaaa ni*»b*r of tana 4«§*» 2S apacieo# 
foltonad toy ontoellitlar ftogallato an© unicellular wMoai 
typo* in 22 species each. som ©f to® uaioalliiiar faia» 
as© rather restricted In diatr Itaot lao and ime% recorded In 
a tu 3 specie* and* as unicellular flMtowt 2SSteS£ 
M»ncara©ai» * p^Kloaalaiwi©) and fpoiriffll. 

(i&lnantotoaa®)* unicellular MWEtt® in 

and ^Mii>h«ala fiMfiUCiA CJUiUi^itotoa®©) and 
Bttl ttlfldl CahinanthMat*)* 


S3 r ig ht typaa of btflalfedar Hairs wmzm wemmm U 

tha family* PmmmmiMmm mowed only tm tfpm* MM 
nnrlrrtilnltleaa and Rhinaiithliloa® mm mowed wetmo types* 
•me eagles JaitirrtitoMoaa la uwrSsad toy tha pmmmm of 
totoallular furcate and Rtotoantoiilea® toy toiceilulair hmtmd 


4) under to® category of isiisoriate tristioaas* 

9 fora® wro ©toscrwed* ^saaa^jato til®*©* untoerlate noniael 
and unioeriat® iiUfttt* o**aa ©*r® aoat ©omwni In 4iatritoetton ( 
noons®} la all toe thm aarlaa* uniaeriat® emmlm to 
type «*» rnr« in its dtofcrtoutio© ©toe@r*@d to only toro® 
spool®* mainly BUfli ©totowwfjQtoM (totoantoto®*©) and 
^m^rnsjuM mSS ^MMm and BaStUlft SSiMS (AatiwtotolOea© 



S) l%rJous fona* o £ stall* t@ (ft typo*) uomxraiu 

ittirs out* socordteft only 4a ttao *p@«tos of jfiMSMMI tim 
u | m ooHmioboio toatoOoft 4a the «?*to» PmmOamXmomm* 

■ . ■ torn* of tmira mm mmA 4tofer)to*t©il m both mgmmtim 
anti floral part* to«i*Mfig ornrnstm 


ft) a total iMwtof* of U typn o* 9)00*11*1* in 4 *o 

tmw® t mmm olMMorved* *11 *•** *oo*JHl*ft 4* itofciitl*i*4<l*o* 1 
anil* 9 tyj»* 4a atitototiilO®** <wto $ (VP** 4* p***ifle*otoao*o« 
iso noofe ooewsi typo of glaatotor tiftir 4 * aoloi&liitor 
gtoototov oaptoate# otoaawoi to Si tost* of th* to*lly* 
AnUrrhtotooft* mA HhlnUHI i w »W* **»• llm% "*** 24 
spool** to aaaft and 3 of f»»y^0*©l4**8*» to ttoo mslm® 
Ps®a*>»tosi@iwi* tho ooowwi typo of Ii*4jp8 of tlito tobtgoiry 
is btool tolar glaoOutor oapitat® r@oo«^@0 to 4 spools oat 
of t while* riMmatMtamm awl jyafcto tototo^a* to®* it to 
2 ami 10 spaotoa irwiaottooiy* too gtoatotoe hair* me of 


gtaufclar capita** sualcni Aar each in 1 tuts and uBiMainlar 
glM^&Ur capita t@ voaieular (ygffi iMM 

7) acsvlsellat* glaostalar capitate baits mw te 
tiinUact not only in tbair onisp* #fep*@fcn» too* are xsstxicteu 
also la their disteiimtisa under this family* Though U»a» 
hairs are otoasmd in ail tbs thxss aarlas* twaw, tbsir 
distribution o«s jrajuaiwqr is rastrictsi sad wars rssar^i 
only la 7 spsolsa Cl tarns sadsr paaotesoiasiaas* i tasa in 
ijhinasthidaas asd 4 3m ths «•*!•» »tiJE»htoidS«^ 

8 ) A 3 mater of ass®!#® ars ^axsetsrissd toy thair 
typical *yp®» of feritohoaaa* isr mm&3M 9 1 m ssriss 

mtMmzM StiMM&m ftmmmm vnlm ll u i m 
flagellate, uaioaUidar syUadsioai* toiesliul&r oonioal. 
miasriats aosisal haira, JjtfMMB Mi JUftMH - atellisd 
stellate tstrsistlatai Hg^jga SK2AB&S8S * 
stellate teisteJste* l^ffl«§SlS» - mlmiXulat 

aeuainatai ysrteaasii ggjBMMMi - * lwl » r iili*®*®* 
staltad stellate Mrsifats* atalted stellate triradate and 
toisvloQllafea glandular oapitata* sad SilSli 
unicellular dsotat® tolsal li ils r asspfsta fiscal 1® ts and 
isnii»rlate filiform onaa. 

itij^aKgla iatta * m»iia soiH «** 

t.tfBwt.>wahi!Lfc Atratioioidas ax# <1 laft le etite fro® JisfArtbiiiidssa 



ft*® i» of «*• ncim sMmmtMMm mh 


%%) ««* JMjlMftBli «• s^«as»*s«^ % 

«a|y4MBW« SSU0lb®ff Of IIJHHWl OB MlPNAlfni* $SM0B^P 4JS#lS^to9 U 

V 

(In jo ©JJOfifllS* Soot Of BfeB BP®®fo® of t^wwi yBIIBf© 

am <plfc® tfiBldaei on t$m ®* p*w®«e@ 

of typ&Q*X feyp© of txletioap ©ifffc£G»& f*«re oshor 



of in iesili 






2} Tim tomem* -gmltmta po*ou* ®xA mmvimsll&tm 

QltndulMr «ipi***a Imrm *>«•« <■* tJl<# ***•£ ^ flS ® 









___ 


_____ 


3} Celein im quite 4i**aww* tm 'B^iMSm* **o * 
abeanoo o£ stellate ate d&teroid forma of teira 


1) LH^ter gia Wlca and i«Ml Sas«Sl», *** *P**u 

in teeing Mcellular ©septet® flagallate and Moalli 
furcate Mira whim ara not obiservte la an y otter 
tenon ©f thin series. 





.%• Jssa*s&* 

and. ju* wnirarli n mmabtiM «Mfti ottoer in ttav&ny ual«atriatA 
I unieeriatee gI/ i fif»VMr ovltai* ■• »*** •“ 

teis** tot Have heterogeneity in ©*H« iw * 

i^icnaohAXa dpeota* differ noon «om» e«®t* utter on 

Iasi e of type* of ttidwi* •*fl** it* .MHtiUUCbHA ** 

.«<mi ihi»* fa**, i— «*'i%tJ.ololdaa «* naiseriAto oanJLni 







a) ans ia ^ar^tna dlffm fim vrnmmm » 
in not having wiitlwlir glwniwlir 


mmrnm w. jumm * i* mwib* 
j> filHSIft* £• MMA» Ip • n * 1 

£. DlantlliRaii «!!*•* *W» *®** 

sj^ysiaa. £• mn i aU M w i f *> m#E!4a»a *» «* 

total o* untoellutor and KtoaUolar BlaoOular 

Katas. l> adUUitl *» uiatti-jBMtwd ®"» » 
OTBalalng apaoiaa to w»t hmtog uniaertota tiUtoim 

twin. ttwaaa £. nr*«"»*» «• SKEW* •“* £• MJISft 
^Ulg froB attar apwtea to tta abano* o* aotoottote 

■ w ft j ij tox IttiSM* 
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24t WH17* 
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Trichoma anatomy «** taxon ' 
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Jlc variation in Nuclear DNA contor 
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« taiowH* km m mg mu m swam mmmmmmm 


S unlmrlato glmi&ui&x mpltmtm pmmmt 
2 cttiaariAta ta vmtm gmsmtt 
$ mm&SSS t 

4 mimllulwt glmmiSK capitate pmmmt *»•#••»•••.•.*»•» ulMmmmM totiAm 
4 unicellular glandular mgdMm sbamt *•*#*••••••«•*•••» yjflMlMBtfi W&SM 

3 yataariatc £ULUkK» afeMBt **•*•*•«»••»*•••»••**«••• uuaaalla coccOaLi 

2 immtm a^wi nt. 

s ml csonlml. pnNMnt» 

§ aioellulMr pmm • *•*••••••••••**•••«•••• **gjgg omitit»a> 

6 ft f*yfr$.l la l#ff l 4MPPMI ahfflffffft' 

*f t.taf W/K mSH tl 

8 utslwrljite # | . j|| l #wgff 

9 IMiaal 1 ml j*y HHMgpl 1 lifiliMt gmSSSSAt 

7 1M.4 Jf8«l lait jm* alAfWlMi* 

§ nn< mtrUtfai anninal 8)UUIBl» 

10 taiMarJat® eriXMrlfmX pm®m& • ***•••** - ----- - - - - — r - 4aas * 4 « mmmmMmmam 
10 Uni, mfotfiMtjfy <3^3 liB^rloal, IjiWMWfc 

11 MmllwMx glandular capitate jcneisl 

13 SKWt &O&k I *fc» gla a dtallflf mp&teto ff&BMmk 

13 '^rtloerl«ttt gl ma a l a r pceaant * •• M 
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13 i<niaeorlAt« gpMMtatltr 

14 GttlcnllttXtr fMilif wpilata on atammi •»••••« 5ilj£Sto 

14 mismtirntm gUwfcilig OKpdtatas on «t»i w niwi •••••••• 

12 aravlo&llat* 

16 glaoiialar presaat #•*••••• ******* 

16 Mltat# glAadute 


15 


17 m JUttslfttft saptet® flagellate graft • •*•••» 

lY Mmftgrtra afclteatetei.4* 

1© Peltate pcomis giimaiiiar pceaetit **•••*• 

is Paltata Mre H iia aliaiBlaif jjmwii>m» ».■**«. 

ll«i|,j8Mjii|..M'l.j*f t gJj*^UjUw^ agtetete qlMNMKt 

19 unicellular testate pmwmt • ••••••••••*•* 

an uaiteiitslar wed pmmtit • •«•••••* • • •• 

«<It J| »^ir^^^llrT^||^ r J UmHjMP J|tof MlM|f% M#’ i|. # s # a n in a m m 

***** w *sw HP w 1 Up IF Up UP 1 HP ’IP w 5 UP w- w 



famiina MMm 


.ortete te Ml^yjg&te 
iii^l PiHMlMft 
nafean«teit 


11 siteUalar glandular capitate ateant 

22 nlgstallsiljtff - ey l4 , ttf*lf f,<3%l p ar»^ft% . 

21 p@lt&m 9lM Iteltt {ram • •*••*••••*••«•••••••• lAttefeMS&t MBBtttiMtoBI 

21 Peltate glandular absent •••#••••••••••*•••••• yflflgfllaBBla WSKtMtt&Bk 

■'""'* •►-' w 4- ' , >.* -v- -A UW t , '..I *■ '•” v ‘.— “*'’ <r ‘ *‘ ^PiWIPPiPPPWPPPPIP 

24 l-ttfc.l.«tew*l.a.»jg» #3 1 i torn 'fflwawfe 

2S iialaariate glandular pcmsmt • •«•••» • »••••*•••• CtlteftUcte or^clUn 

25 Unlseriate g i aadalar afaaasfe ••••*«»••••••••••• Calaiatecte ppjpl 

24 Uoiaariate HUIbwi te na nt 

26 tMcciluiar Mud preaant •»•••••••*• Cgiii4»gl4^ai astt* 

3^3i^O(^Qfcd(Sm^fiSt ^ 41 4p nt ns 4^ ^ 

27 aily miaairiate ql— deter capitate & •••••••••• iffisMtadift d— aM lte war* 

mal gsts»l 1 tt*Lyr gla^rttt^y *« n j pf 


^iljwrjjita «mdX *»*«» »bsciafe 

2-1 H»iJ0riata qlaoialar capitate wsiwlar praaanrt 

29 nMmrxmtm oylindrloal praaocst «» jplaflMM i MiH 

23 Hilaarlate cy l i n d r ical abaaat ••••••••«••••»•••••••• PMtfMl ffUfiSte 

unlaerlata ^laudular capitate vaaioular atesmt 

30 Pdtate pcteca 9i«aular pmmmt 

31 OiUcallular glaodalar capitate vtdoilir fteaaet ••••«**•••• yMM li 

m a a loal 1uIms ‘ QlAt&dulMr GundLG&'teM vaatenlar abisant 
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Ml 

^pea&k* • 12 mntilm 

32 uiUaariat© flagellate pmrnmfo • ••••••••••••••••••••**«*• lAai*>jhil6 oc«UtfX>>AQWi 

33 ualmUnlar usiity it® pctMnt *#»**«*••»••«••*•**•••*•* nmnla laumlMri 

34 ataKtllular glaaMur oapltawi mrnimlm pemwm ,«•«•••*»»**• laMWttll . H<#i4.ift-feMajegM 
34 

3S oioellulax aowd ptisest •»••••••*•••••• ••«•••• immU& SMS^SB&M, 

36 tMe»liul*r flagellate jpcaaent • ♦»•*.*•••****••«• Mfca&m Mii 

JfJ li ft f *if3| ppftflpg| 

38 Mmllaafc Mr glandular mplmm pmmm. • •••**•**• oraUtfla ll4,l^ilMi 
36 mleallular flawttalag ©apitafca i—l ***.**.»•# Itm 
19 tmieallttMr clamt® aSmeat *•••*•••••«••••••• BMIttMi iHStaB 

30 malwm gomm «1 «n§alnr absent 
® &nltfttn glanaalar HHH4 

40 a&oaUaUar glandular aetata pnwi 

41 Uttli»12^&iMr glaady l i ig oapitabe pmsant- *«*#•••*♦»•*••**•**« MMlBMli 
41 WK&BK&* 1 ^1-#T m m m m m m % m & m m m m m m m m m mmm 

33 nhUCTIIt 

42 yaiaarlatea yl m&uMr gmwmt #«.«###.*.♦*••***•*»•** i W tAMi ttIMft 

42 TlCT|^s»yi^^ «|lj*.a<anlar» a3MHMK% 

43 UBlMUnlAT Il0«^®a fVMMRt • • • • *••••*•»•**••***•* i&Sltt 
43 qftlgaJUpttjUMf > W8 i M Mft &QtHt k ••«•«•••»••••••••*** *• 

44 oalaarlata aseptote ilagall^e pgt aa rtt , ..*.«**#•«•••***•**• 

/ * 

44 at# a^MBkt 

44 m Iwlai* 4hMta%4l j^iurm^ i ^ yil, 

46 aloalliil&r mniml pmmmt •••*•••#•••••••••••••• S^ttlSMA 

46 aioallislar cxxiiaal a)NWHcst •**«*••**••***•*****•* UlSto 
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39 i-eltafca glandular at feNMNfc 

4? i&eaHal&r #8EMir aaplteb* mutomtom pmask •••••••••»••••• Ma iaiMlaffiUi Atss&aaai& ii nap* |afcl&»Ua 

4G M $M&k 3LM3jMr glllkjAUAV aasap l feAfej* jppQM^i% 

$9 flagellate peasant «••••••••••••«•*»••* l&MSte s^pr^tei 

49 i»i»ll«lair flagellate absent #••••*••»•••••••# * • * U®B JliSftJSIS 

so onisoriata booted {vasaob *****#*••**»•••••*•••• MHMKM to M £ln 

SI unlMiUalar dentate pcsMUt •*•••#*•*•♦•***♦*•* * iiTTHHMli JWM^UillWHI 
SI imlealluX^r dentate absent #.*.»*••*•*•*#*•*•*• 'Tf1ifl?fftiiWW Jll&iiitfM 


A&mmxx - in i trxchqhic ms to the •oath m series - mmmmmmm 


% gla nda la r • ca i ydtab a jpmmmmhs%» 

3 [Mia^ylafea ooniml pcaaaat 

4 iftiiJMrlata mptstim flaytllata pE»®«Bfe 

6 alealiular glandular (Mpltm •«**•..*•*•*«•»**• vusonlm aaca?jA4.fe^ 

* atonllular glandular ©npitsates abeaafc • «••••»•♦••• * * jpfl— 1> 

*> Hb| nWtlnlMi cl anflnlan Amb» - 

7 O ttlaarijatia a^ flJtondr lnnl pn w we 

n aicaliiOar mmmtd gmm nt #*•**••••♦*»••••• • MSlIffll 

8 aicallular curved absent. ••«•••*•••••*•••••• wMaainii HflHHft 

7 (tolaeriata qylladrtal absent ••••»••••••••••••• 3KSSI&I 

4 imXwmiiMtm mpbAtm flagellate ab ea nt 

3 J4«ll«lar oonlflal peasant • *••«••••«*••*•••••» • £&&&&& m^bi 
3 lissellular arnical absaut • *»•*•*•••«*••**»*«♦»• iJ*llgSiMistt MHHi 

aonlail 

10 tmiaarlata glandular capdtata pmmmt 

11 unlsariafee oomd peas a nt *•*••*•*«••••*•• * * • *• lliltttiflKlA BMIlBII 

11 TUlTlita ««¥«& absent •**••#»«•••***•«*•••• fiffiltftUkt itHiafei 

Id tmissetata glandular sapifeaba obsumt 

12 w ndsarlata aapteta fla ^ttllata pcaMiit 

11 HiiUttlif glaaAilar g a ra.»«wt •#*•»••*••••• 

13 Ucallular glandular ©a^dtet# abaant 


’ . • , ■ 4 • v wM ■ 

AAA Ipill’lwli 


14 unl««dUit<t papUloaa ywm fc «••••••••••*•* 19M2$S& <"clU<w»fe »U4 

14 unlaariatn pap 41 to®a ah a — ••••••••••••••* lqrtUMlacla 

12 aetata aoptetn ftefoUttttt &bmm% 

IS unlomiAm mmmA pemmt ••••*»•«•••••••*•• iMSSBk 

15 gadr- tata ouwoft an^-a 

is Stenyas' booisad jumA •*•*«••••••«•••• flMlWMttMi n^naltuM# 

16 ajaullular immlmA atsaaat • •••••••««••••••* W&tiKttk Mas4A 

2 ivtiiaarlatje mnsatt 

17 <*1 aa^toW etutlfcata 

IS ftUmllular glandular o®j4t&t® praa a nfe •«••••*•••••••••• fllllflliftiirtg 39K2U&£UAli 

Jg fyf<gq*| , | tiling* gLmiliilaf aSMMflt 

If finis— lata septate t lagellatoa present • •*•••«••*••••• ttiMEnln sslBDik inn 
If und seriate septate Hayellate a&senfc • *•••#»****••••» BMBffllaft VMflfc 

It ualsariata glasxlular mpitate a&aoit 

20 tasissri&tci septate flagellate ^K«r»fc 

22 alosl inlay aoualiiste pean— • • •»•••••••••••»••* • Msm . mmMMm vak. J&Hfiii • . H& 

21 uiowilular swffiJUwte abaw it* •• •••••••• **•••*••*•• 

20 QnlmmiMtm mtptmtm f Xagallata aSMMRt 

22 oioollular glandular mpitmrn w mi m al ar pmn . * * * MMMli MCH^SMs 

22 3i«llular g lan d u lar csapltata if — la wl ar ite— 

23 ua4»riafc® glandular «®4tafe© —laular jp—anft *••*•*** 

23 minariate glandular — l awlar a&aaot 

24 taitaartala glandular pmnl .*,#.##•♦•••«• •* BBMtitt l MMlIi 
24 unlaari— glandular aSaaaat ♦#♦•»••**.***••» MMi aaai 


AppmcUst * III eon td» 


1 ttolflti&lttlar dteant. 

25 'Jaloeriato fiJidosn pr&mnt 

26 slosllular olausiUular oant ta sa — »»■*»»> 

2? wiiiosriate septate flagellate present 

m \ m imrl a to * conical scewt *•***•••«.•••••»••# SaM&lM tM sl sntlUa 'M 


28 i. M.|^ty.f.» fa | flBttiniii atea-iit. 

29 umswrlato g lantelar pctamt • #*••••••••••••• jMfllWiWit J»y*ur4Atta 

29 n&imw$Atm glandular absent «»•«•»»..*..*•••• i-a^UcuXarls srevi fol ia 

2? ij^ajUseriate septate tleaallass absarnt; • •*•••••••••*••• »*<■»# »j*h« suksimmi 

24 Mjuu^ilar nsnltnta tibatmfo 

30 s*®ltafcs glandular pnNm ••••••••*•••••«•*••••* jealchragwa iMPBHKllMI 


30 PB&tsts flMsMar absent • •••••••«••••••••••••• Peilo ala r lii mUrA 

25 tffif gXXSJfcgm 

331 p^|g^gg| 

32 aalwrAat® &septate f Xagallat# peas a nt •*••••••••»•«•• HHMMlt l— 

32 iininsr&tta asaptafe® £ legalist® absent • •*•«•••«•••*••• JHMPPil 

34 X4A%MMI #♦#•#«♦•«•#♦♦••#♦♦ ♦# 

34 mitam glandular abaont ••••••••••*•*••••*•• ^i rfeifc 2S^M^9JS^.i 

S3 ^|^^| l l- l t i |. 1 ^y |j^| : 

35 S£©®i XttlUP ppHMMA ###•###■###♦# •♦ 

• ttfifea itfMi 

3§ g alaarla%a uwti ^ yi i wjbuttB^ 

37 imitate porous glandular peasant •••••••••••« JMBBMmMI ^ISlS 

37 Poltats porous glandular absaat 

38 Uttioolittlar papiltoae passant •••••••**••* HSISfeii 

38 Unlosllulsr pspAlloss sbssnt •••••••••••• 32SI&*il$t iMMMMMlIfii 
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